14 REGIS 
GE OME T RIA Ns 
"THE VVAY 


GEOMETRY. 


Being neceſlary and uſefull, 


For 


Aſtronomers. Hi. 
Geographers. Architecks. 
Land-meaters. Carpenters. 


Seaemen. - CPaynters, 
( arvers, &c: 


_—_— 


tt ili. 


——— 
me —  — 


Written in Latine by Ps-rzx Rawvy s, and now 
Tranſlated and much enlarged by the Learned 


'Mf, William BaDvve ll. 


; $1, Grp e FS TY "» 
LON DO N, | 
Printed by Thomas Cotes, And are to be ſold by 
Michael Sparke ; at the blew Bible in 
Greene Arbour 1636, 


— COCESTY 


«© 


mare ouannourommmotiees NE EN DE TS —_— 14A #/-boe 4h 2c 6 - _ ab Gant ah £93 ” OO ITE Wans5.s 2d —=_ ® Gs eu MAH. S9G4-0 « ” my S446 @ & 4 a4 DES I PIO _ _— EDITS 4269 4 — = 


044008 + 14a eres Brerues ache Noe: 


020: ou nm le IV D494. <4 am 


Nx aI__ oeac—cno—.nm Oo OOSS » woo oo tea 


; 
q 
4 
C 
y 


— ——_— —— 


*——_ — 2 


- Hm 


: : gmr— — 


a 


VWORSHIPFVL 
M. Ioun Gazaves, Profeſſor of 
Geometry in Greſham (olledge London; 

All happineſſe, | 


1] Our acquaintance With the 

All Author before his death 
PI Was not long, which 7 have 
"GX oft beard you ſay, you coun- 
Y; ted your great unhappineſſe, 
Ser V| but within a ſhort time af- 

ll ter, you kneW not Well whee 
ther to count your ſelfe more happis in that you once 
Knew him, or unhappy in that upon. your acquain- 
tance yau ſo ſuddenly leſt him. T his his warke then 


being to come forth to the cenforiaa eye of the 
| A Worlds. 


The Epiſtle 


world, and as the manner uſually is to haroe ſome 
Patronage. 1 have thought goad to dedicate it to 
your ſelfe, and that for theſe two reaſons eſpecialh\ 

Firſt, in reſpef&t of the ſympathy betwixt It, 


bf . and your ſtudies [ abonres of "this nature being 
_tſually offered to Juch pe Jo Whoſe profeſſion 15 
# | rage © Wer 1 

1 | | S043 fad De let Pow. and reſpet? You 
j We aybs ſhewed to the Author, being mdeed. a 
7 08 man £3 would deſerve no lefſe, bumble, void of 


ti | _ | | f . 
11088 pride, ever ready to impart bu Knowledge to 0- 
{| \$1  thers in what kind ſoever, loving and affe&ins 
#1ja8 thoſe that affeftcd learning. 
[ 1 For theſe reſpeFts then, | offer to you this 


| Worke of your ſo much: honoured friend, ' 7 my 
felfe alſo (asit is noleſſe my dnty) for his Jake ſtri- 
ving to make you hereby ſome part of a requitall, 
|] uE leaft 7 ſhould be found .anilty of ingratitude, 
.. which is a ſoleciſme in manners, if having fo fit 
Fl” opportunity, 7 ſhould nat expreſſe to the world ſome 
S208 \ Teftimonie of love to. you, Who ſo much. larved 
RT him} deſire then(good Six } your kind acceptance 
| | , of it; "you knowing y well. the ability of the 485 
Wh hr Nin ory alſo able 20:jndoe of a Waorke of this 


natare, 


' Dedicatory. 


nature, and 5 in that reſpeft the better able to de* 
fend it ſrom the farie of envious Detraftours, of 
which there are not few. Thus with my beſt 
wiſhes to you, as to my much reſpeted friend, 


J reſt. 


Yours to be commanded in 
' any thing thathe 1s able, 


Ioun CLitnrxks. 
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To the Reader. 
Ricndly Reader, that which 
N| a> || is bcre ſet forthto thy view, 
AF H 271 isa Tranſlation out of Reame. 
| FAY | Formerly indeed Tranſlated 
NP IRNY by one M-. Thomas Hood, but. 
JS G) FJ never before ſet forth with 
_— I wel the Demonſtrations and Di- 

— = 2," agrammes, which being cut 
before the Authors death, and the Worke it {cle fi- 
niſhed, the Coppie 1 having'in mine hands, neyer | 
had thought for the pray of ir, bur that it 
ſhou'd have died with its Author, confidering no 
ſmall prejudice uſually attends the printing of dead 
mens Workes, and wee ſee the times, the world is. 
now all care and tongue, the moſt given withthe 4- 
thenians, to little elſe than to heare and tel] newes : - 


And if « Zpelles that $kiltull Artiſt alwayes found 


ſomewhat to be.amended inthoſe Pitures which 
he had moſt curioufty drawne z ſurcly much in. 


this Worke might have beene amended if the Ay- 
thour had lived to refine it, but in that it was one- 
ly the firſt -draught, and- that he was preventcd by 
death of a ſecond yiew,thoughperuſed by others be; 
forethe Preſſe ; I was ever unwilling to the publi. 


cation, but that I was often and much ſolicited with”: 
| A.3 iteration : 


To the Reader, | 
iceration offtrong importunity, and ſo in the end 0- 
ver-ruled: perſwading me from time totime unto it, 
and thatirbeing finiſhed by the Authour, it was farre 
better To be publiſhed, though .with ſome ertours 
and eſcapes, thanto be onely moths-meat, and ſo 
utterly loſt, I would have thee, Courteous Reader 
know, that it is no conceit of the worth of.the thing 
that I ſhould expoſe the name and credit of the 
Authourtoa publike cenſure ; yer I'durſt be bold to 
ſay, had he lived to have fittedit, and corrected the 


\ Preſſe, the worke would have pointed owt the 


workeman. For I may ſay, without vaine oftentation, 
he wasa manof worth and note, and there was not 
that kinde of learning in which he had not ſome 
knowledge, but eſpecially for the Eaſterne tongues, 
thoſe deepe and profound Studies, inthe judgement 
of the learned, which knew him well, he hath not 
left his fellow behind him;as his Workes alſo in Ma- 
nuſcript now extant in the publike Library of the 
famous Vniverſity of Cambridge; doteſtifie no leſſe, 
for him then being ſo grave and learned a Divineto 
meddle witha worke of this. nature, he gives thee 
a reaſon in his owne following Preface for his 
a9 han end and intent of taking this Worke in 


and, was not for the deepe and Tudiciall, but forthe 
ſhalloweſt skull, the good and profir of the fim- 


pler ſort, whoas it was in the Latine, were ableto 

et little or no benifite from it. Therefore confi- 

ering the worth of the Authour, and his intent in 

the Worke. Reade it favourably, and ifthe faults ' 

be nottoo great,cover them withthe mantle of ors 
| an 


To the Reader. 


and judge charitably offences unwillingly *com- 
mitted, and doe according to the termes of equi- 
tie, as thou wouldeſt be done unto, butitisa com- 
mon ſaying, as Printers get Copies for their pro- 
fit, ſo Readers often buy and reade for their plea. 
{ure; and there is no worke ſo exactly done that 
can eſcape the maleyolous diſpoſition of ſome de- 
trating ſpirits, to whom I ſay, as one well,. F aciti- 
5 eff unicuivts noſtrum aliena curiose obſervare : quans 
proproia negotia refte agere, It is a great deale more 
caſte to carpe at other mens doings, than to give 
better of his owne. Andas Arif. 7 mar dpiom dogigtra- 
mv #51; 0mnibns placere difficilimum et «But wherctfore, 
Gentle Reader, ſhould I make any-doubt of thy cur- 
tclie, and favourable acceptance ; for ſurely there 
can be wat more contrary to equitie, than to 
4 ſpeake evill of thoſe that have taken paines rodoe 
| good, a Pagan would hardly doe this, much lefſe I 
| hope any good Chriſtian. Readthen, and if by rea- 
ding. thou reapeſt any profit, l have my defire,ifnor, 
the fault ſhall be thine owne, reading haply more 
to judgeand cenſure, than for any good and benefir 
| ' . Which otherwiſe may be received from it; let bur 


' the ſame mind towards thine owng good poſleſſe 
thee in reading it,as did the Authorin writing it, and 
© there ſhall be no neede to doubtofthy profit by it, 


Thine in the common 
; bond of love, 


Toun Cin Ri. 
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The Auth 
f Wo things] feare me, will here be objefed 


Bey: The ther mine Author widths 
Y works } have taken in hand the tranſlatis 
f of him, Concerning my ſelfe, I feppſe 
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af ſome will aske, I being a Divine; 
EC /ould meddle or bufie my [hh with theſe 
prophane ſtudies ? Gee no way f Divinity, nnd 


therefore is no fit ſtudy for a Divine ? T hs objeftion ſeemeth to 
fmell of Browniſme, that is, of aranke peeviſh humony over - 
flowing the ſtomach of ſome, whereby they are cauſed to loath all 
munner of ſolid learning, yea of true Divinity it ſelfe, and there- 
fore it doth vor deſerve an anſwer : And this we in our Title be= 
fore ſignified, Fey we have not taken this paines for Turkes and - 
others, who by the lawes of their profeſſion are bound to abax« 
fon all manner of learning. But if any man ſhall propoſe it, as a 
Ti on, with a defire of ſatisfaltion, we are ready to auſmey 
i” to the beſt of our abiltie. Firft, that Theologia vera ſt 
ars artium & fcientia ſcientiaram, Divintry ir rhe Art of 
Arts, and Science of Sciences, or Divmity is the Miſtreſſe np- 
ow which all Arts and Sciences are to attend as ſervants and 
handmaides, And why then not G ? But in what p 
Be fhowld follow her, I dare not ſay : For 1 anon0 herald, avid 
Imeddle wrt with precedencie: But if I were, ſhe ſhould 
be none of the hindermoſt of her trame. = T0008 bh 
The Oratonr ſaith,and very traly doubrleſſe,Thar,Omnes ar- 
tes, quz ad humanitate pertment,habemrcommane quoddam 
vinculum, & cognatione quadam inter ſc CORE Ay 
| ris 
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The Authors Preface. 


* 


the 


Sentence, les him heare what Sawt Auguſtine ſaith in. the ſame 


cafe, - 


” 


caſe, Nemo ad divinarum humanarumq; retum cognitionent 
accedar, nifi prius annumerandi artem addifcat : Ler no may 


 comeneither within the Divinity nor P hiloophy Schoote £5excepr 


he have firſt learned Arithmetiche,- Now that the ove of theſe 
Arts cannot be learned withont" the other, Euclide owr yyear 


| aft er, who made but one of both, hath f\ uf ciently dermone 


rated. | 
# If? ſhould attedge the like pratliſe of famons Divines, great- 
ly admired for their great skill in this profeſſion, as T. Peckhain 
Arch-Biſhop of Canterbury, Maurolycus Biſbop of Meflana in 
Sicilia, Cuſanus Cardinall of Rome, and many others» before 
endifferent judges, I am ſure 1 ſhould not be condemned Who doth 
wor greatly magnifie the grave Seb. Munſter, the nimble Ph, 
Meclanchthon, and the noble Bernardino Baldo. Abbot of Gua- 
{till, and the painefull Barth, Pitiſcus of Grunberg, for rh:wr 
knowledge and paines in theſe Arts and Sciences ? e And thus 


»w1ch ſhall at this time ſaffice, to have ſpoken unto the firſt Dues 


ion : If any ſhall require further ſatufattion, thoſe f referve 
#nto the forenamed Authors, whoſe authority peraduenture may 
more prevaile with them, then my reaſons =—_ SOIS | 
The next ts concerning mine Author, and the works in hand 
Geometry, it m»ſt needs be confeſt we are beholden to Eu- 
clides Elements for ; And he that wonld be rich in that profeſſi- 
0n, may have, if he be not covetoxs, bu fill there, if he will laboxy 
hard, and take paines for it, it ts true. But in what time thinke' © 
yan, may a man learne all Euclide, andſo by him be made chil. 
full in this Art? By himſelfe I kyow not whether ever or never: 
And with the helpe of another, although very expert, I will not + 
promiſe him that hee fonll artaine v0 perfettion in many 
eAYES. Kent) ad Sacks | 
: Hippocrates the Prince of P br kath, as they ſay, in his 


' workes laid out the whole Art of Phyſicke ; but I marvel! how 


long a man ſhould ſtudy him alone, and read him over and over, 

'before be ſbonld be a good Phyſician? 1 feare mee all the' friends 

that be hath, and ntighbours. round about him, yea, and him= 
ATI et 907. elf 


or buſmeſſe calling them from 
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- felfe tte; weuld all dic before be ſhould be able to helpe them, op 


peradventrre gfe he ſhould be able to kyow what they ail'd; and 
afier 2.0,0r 40. jeeres of ſuch his ſtudy, I would be very loath to. 
conmit ny ſelfe nnto him; How nonch therefore are the ſtudents 
of this noble Science beholding unto thoſe men, who by their in- 
duſtry, pratliſe, and painefull travells, have-ſbewed them a 
ready and certaine way through this wilderneſſe ? | 
The Elements of Euclide they do containe generally the whole 
are of Geometry © 'But if you will offer to travell thorow them 
«lone, you fall finde them, } will warrant you, E lements $1- 
deed; for there you may walks through the ſpacious Aire, and 
over the great and wide ſea, and in and about the waſte and arid 
wilderneſſe many a day and night, before you ſball know where 


you are. Tbis Ramus, my Anthony in reading him found to be 


true ; and confeſſeth himſelfe often to have beene at a ſtaud : 
Often to have loſt himſelfe : Often to have hitte upon a rocke, 
when he had thought he had touch'd land, 

-Leaſt therefore other men, in this journ?y ave riot likewiſe looſe 
themſelves, for the benefit and ſafety, I meane, of others he hath 


prick'd them out a charde or. chack'd ont a way which if thou ſhalt 
pleaſe to follow, it ſball lead thee to thy wayes ena, as aire, 


in as ſbort time as conveniently may be, Tet in what time / 
Cannot warrant thee: For all mens capacity, efpecially in theſe 
Arts, is not alike All are not 4 like painefull, induffrions, or 
Gligent 1 All are not of the ſame abjlity of body, to be able to 
continue or fit at it : Or all not fo free from other imployments 
their ftudy, as ſome others ave. 
For kyow this for certaine, T how ſhalt here make no great pro- 
geſſe, except. thox dove make it as it were 4 continued labour, 
Here you muſt obſerve that rule of the great P ainter,Nulla dies 
line linea, Let no day paſſe over your head, in which you draw 


nat ſome diagram or fighre or other, | 
One other thing let me alſo adviſe thee of, how capable ſoevey 
thow art, refuſe net , if thou maiſt bave it, the helpe of a teacher: 
For except thou be another Hippocrates or Forcatelus, wh our 
Anthour mentioneth, thou canſt not in theſe gArts and Sciences 
at tane 
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and reg - but by the hel pe andinftrutiion of others, "= 
This Works gentle Reader, was in part above 30. yeares ſonce | 2 
publiſhed by 37, Thomas Hood, a: learned man, and loving | 
friend of mine, who teaching theſe Art, in the Staplers Chay- : 
pell in. Leadenhall London, for the benefit of his Schollers and --—j 
Auditory, did ſet out the Elements apart by themſelves, The 
whole at large, with the Dingrammes, and Demonſtrations hes 
promiſed, as appeareth inthe Preface to that his Worke, at his 
Convenient leyſure. to ſend- out ſhortly, after them, Thu for 
®kght we kyow or can learie, is not by him. or 


- - 


weave bold bring 


The uſuall termes, whether Latine or: Greeks, commonly uſed —— 
by the Geometers, we have ſet downe and. expreſſed in Engliſh, 

a well as we could, as. ther; wfiting' of thes argument uw onr 
language, have done before ws. Theſe - ». Tdowbt not, may 
by ſome in Engliſh otherwiſe be expreſſed, but how harſh thoſe 
termes, may wnto Mathematicalleares, at the firſt appeare, I 
will not ſay ; and uſe in ſhort time will make theſe familiar, and 
as pleajing t0 the eare as thoſe poſſibly may be. 

Onur Anuthorr, in the rn +1. 0 INS hath mary 
paſſa Ts, which in onr judgement doe not make ſo much for t E - 
underſtanding of the matter in hand, 4s for the defence of the me- 
3 our opinion, might: ſome reſpett illuſtrate any particular - 
in this bafreſſe, we have here and there inſerted, Ont of the 


. % 


The Authors Preface. 
learned Finkins's Geometria Rotuncj, Wee have added to 
the- fifth Booke certaine Propoſitions with their Conſetta. 
ries out of Ptolomi's Almageft, The painfwll and diligent Rod, 
- Snellias: ot of the Lettures and Annntations of B, Sa 


lignacus, I. Tho, Freigius, and others, hath 
illaſtrated and altered here and there 


ſome few things. 
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VFA REGFA AD 
GEOMETRIAM 


THE FIRST BOOKE QF 


Peter Ramus's Geometry, 
Which ts of a Magnitude, 


——_— 
Me 


I. Geometry # the Art of meaſuring well, 


ned of the end,as generally all other 
Arts are, To meaſure well therefore 
is to conſider the nature and afteti- 
ons of every thing that is tobe mea« 
ſured ; To compare ſuch like things 


one with another ; And tounder- 
fhand their. reaſon and proportion 


and ſimilitude, For all that is to meaſure well, whether it- 
bee that by Congruency and. application of ſome aſſigned yi 
meaſure : Or by Multiplication of the termes or bounds : 
Or by Diviſion of the produ&t made by multiplication : Or 
by any other way wharker: the afteA1ion of the thing to 
be meaſured be conſidered, | 

But this end of Geometry will appeare mich more beau- 
tifull and glorious in the uſe "x geometricall workes and 

© Rt 
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The firſt Booke, 


epts, when thou ſhalt obſerve Aſtrone- 
mers,Geographers, Land-meaters, Sea-men, Enginers, Ar- 
chite&s, Carpenters, Painters, and Carvers, in the deſcrip- 
tion and meaſuring of the Starres, Countries, Lands, En- 
ons, Seas, Buildings, PiRtures, and Statues or Images to uſe 
the helpe of no other art but of Geometry.W herefore here 
the name of this art commeth farre ſhort of the thing meanr 
by it. ( For Geometria, made of Ge, which in the Grecke 
language ſignifieth the Earth ; and CMetren, a meaſure,im- 
porteth no more, but as one would fay Laud-meaſuring, 

And Geometra, is but eAgrimen(or, Aland-meter: or as 
Tlly calleth him Decempeaator,a Pole-man : or as Plants, 
Finitor, a Marke-man. ) when asthis Art teacheth not on- 
ly how to meaſure the Land or the Earth, but the Water, 
and the Aire,yea and the whole World too,and in it all Bo- 
dies, Surfaces, Lines, and whatſoever elfc is to bee mea- 
fared, 

" Now a Meaſure, as «Ariſtotle doth determine it, in eves 
ry ng to be meaſured, is ſome ſmall thing conceived and 
ſet out by the meaſurer; and of the Geometers it 1s called 
Aenſura famnſa, aknowne meaſure, Which kinde of mea- 
ſures, were at firſt, as Vitruvins and Heredo teache us.. 
taken from mans body : whereupon Protagoras ſayd, That 
man was the meaſure of all things , which {peech of his, Saint: 
tobn, + Apoc, 21.17. doth ſeeme to approve, True it is,thar 
beſidethoſe, there are ſome other ſorts of meaſures, eſpe- 
cially greater ones, taken from other things, yet all of them 
generally made and defined by thoſe. And becauſe the ſta- 
ture and bignefſe of men 1s greater in ſome places, then it is 
ordinarily in others, therefore the meaſures taken from 
them are greater in ſome countries, then they are in others, 
Behold here a catalogue , and deſcription of ſuch as are 
commonly either uſed amongſt us, or ſome times mentio--/ 
ned in our ſtories and other bookes tranflated into our En- 
liſh tongue. 

Granum hordes, a Barley corne, like as a wheat corne in 
weights, is no kinde of meaſure, but is quiddars minimwns- 
3-2 
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iz menſura, (ome leaſt thing in a meaſure, whereof itis, as 
it were, made,and whereby it is rectified, | 

Digits, a Finger breadth, contcineth 2, barly cornes 
Rage? or foure layd fide to (ide: 
Pollex, a Thumbe breadth ; called otherwiſe Fusi«, an 


. ynch, 3. barley cornes in length: 


Palmw, or Palm minor, an Handbreadth, 4, fingers, or 
3. ynches. 

Spirbama, or Palm major, a Span, 3, hands breadth, or 
9, ynches. 
 Cnbitxa,a Cubit, halfea yard, from the elbow to the top 
of the middle finger, 6. hands breadth, or two ſpannes. 

Vina, from the top of the ſhoulder or arme-hole, to 
the top of the middle finger. It is two folde ; A yard andan 
Elne, eAyard, containeth 2, cubites, or 3. foote : A* 
Ele, one yard and a quarter, or 2, cubires and E, 

Pez, a Foot, 4. hands breadth, or twelve ynches. 

Wn » or Paſſns minor, aSteppe, two foote and an 
kalfe, 

: Paſſw, or Paſs major, a Stride, two ſteppes, or five 
g0te, : 

4 a Pertch, Pole, Rod or Lugge, 5. yardes andan 

halfe, | 

Stadium, a Furlong ; after the Romans, 125, paſes : the 
Engliſh, 40, rod. | 

Miliare, or Milliarinm,chat is wille paſſmw, 1000, paſles, 


or 8, furlongs, 


Lenca, a League, 3, miles : uſed by the French, ſpaniards, 
and ſcamen, 30 
Paraſanga, about 4. miles : a Perfian, & common Dutch 
mile ; 30. furlongs. | 
Schenos , 40, furlongs; an Egyptian , or ſwedland 


mule, | 
Now far a confirmation of that which hath beene ſaide, 
heare the words of the Statnte, 


It is ordained, That 3. graines of Barlzy, ary and round, do 
wks ar Ynch: 1 Koons 0s do make a Foote: 3, foote do _ 4 
lc SS ; ardz 
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Yard: 5: yardes and *. dee make. a Perch : And qo, perches 


in length, and 4. 1» breadth, doe make an Aker : 33, Edwary.s , 


De terris menſurangh : & De compoſtione ulnarnm & Per 


Hicarum, | 2h 
' Item, Bee it enalted by the anthority aforeſaid ; That a 


' Mile /ballbe taken and reckhonedin this manner, and n8 other - 


Wiſe; That is to ſay, a Mile to containe 8+ frrlongs : And 
ever) Furlong fo containe 40, lugges 6r poles: end eVery 
Lngge or Pole to containe 16, foote and 5, 25. Ela, An 
A tor reſtraint of new bnilding, &c. 
Theſe,as I faid,are according to diverſe conntries, where 
they are uſed , much different one from another : which 
difterence,in my judgment;ariſeth eſpecially out of the dif- 
ference of the Foote, by which generally they are all made, 
whether they be greater or leſſer, For the Hand being as be- 
fore hath beene taught, the fourth part of the foor whether 
greater orleſſer : And the Ynch, the thizd part of the hang, 
whether greater or leſſer. | 
ltem, the Yard, containing 3, foote, whether greater or 
teſſer : And the Redde (- yardes and £, whether greater 
or lefſer, and ſo forth of t 
that the Foote becing in ſome places greater then it is in-g« 
ther ſome, theſe meaſures, the Hand, I meane, the Ynchz 
the Yard, the Rod, muſt needes be greater or leſſer in ſome 
places then they are in other, Of this diverſity therefore, 
and difference of the foot, in forreine conntries, as farre as 
mine intelligence will informe me, becauſe the place doth 
invite me,T will here adde theſe few lines following, For 
of the reſt,becauſe they are of more ſpeciall uſe, I will God 
willing, as juſt occaſion, ſhall be-adnyniſtred, ſpeake more 
plentifully hereafter. _ by 
_ Of this argument divers men have written ſomewhat, 
more or lefle : Butnone ro my knowledge, more copiouflp 
and curiouſly, then /ames Capet, a Frenchman, and the lear- 
ned Willebrand, Snellin,of Leidex in Holland,for they have 
eompared, and that very diligently, many and ſundry kinds 
ef theſe meaſures one withanother.. The. firſt as. you may 


% 
P_ i _—- 


e reſt ; It mult needes follow, 
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ſe in his treatiſe” De menſuris intervallorum deſcriteth 
theſe elevenfollowinsg: of wi ich the greateſt is Pes Babj- (») 
{onins; the Babylonian foote ; the leatt, Pes Tolerance, the 
foote uſed about Telcd? 1n Spaine : And the meane be- 
tweere both, Pes Atticxr,that uſed about Athens in Greece, 
For they are one unto another as 20, 15. and 12. ate one; | 
unto another, Therefore if the Spaniſhfoote, being the 
eaſt, be devided into 12+ ynches, and every inchagaine in- 
ro 10. partes, and fo the whole foote into 120, the eAtticke |— 
foote ſhall containe of thoſe parts 150. and the Babylonian, 
200, To this eAtricke toote, of all other, doth ours come 
the ncereſt :- For our Engli# foote comprehendeth almoſt 
I52, ſuch parts. | T 

1he other, tawitt the learned Szellirr, in his Zrarſthenes 
Batavts, a booke which hee hath written of the true quan- 
tity of the compaſſe of the Earth, defcribeth many 
more, and that after a farre more exa& and curious man- |” 
ner, ; | 
Here obſerve , that beſides thoſe by us here ſet.downe, 
thereare certaine others by him mentioned , which as hee 
writeth are found wholly to agree with ſome one or other 
of theſe, For Rheinlanaicns, that of Rheinland or Leiden, 
which hee maketh his baſe, is all one with Roman: , the 
7:8 Italian or Roman f90te. Lovanienſcs , that of Lovane , 
3 with that of Antwerpe: Bremenſs, that of Breme in 

| Germany, With that of Hafnia, in Denmarke, Onely . | 
eb his Pet eArabicus , the eArabian foote, or that menti- 
NY oned in eAbulfada, and Nubienſts: the Geograſhhers I 
8.) have overpaſſed, becauſe hee darcth nor, for ccrtcine, af- |= 
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FHeidelbergicus, that of Heidelberg, 137. 
Loeoke of | Herr»ſcxs, that of Tuſcan, in Italte, 138. 
what parts | Sedexenfis, of Sedan in France, 139. | 
EO, » | Romanus, that of Rome in Italy, 144+ 
aa or thac | Attic us , of Athens in Greece, 1 50, 
of Toiedoin £ Anplicrs, of England, I52, 
Spain Pariſinns, of Paris in France, 160, 
_, Syriacue, of Syria, 166. 
is the Pl, | EL) Priaca, of Egypt, t7r. 
| Hebraicrs, that of ludza, 150. | 
i LBabyloning, that of Babylon, 200, 
f Toleao, in Spaine, 864, 
| Adeeblin, in Brabant, 890, 
Strancbargh, in Germany, 89T. 
Amſterdam, in Holland, go04, 
Looke of 


what parts Pcs 


Romanucs , the 
foote of 

Rome,(which 
is all one with 
the foore of 


T1000. of ſuch 
rs is the 
rec of 


< 
' Rhtinland) 1s 


*Antwerpe, in Brabant, 909. 

| Bavarga, in Germany, 924 

(opper-hanny, in Denmarke, 934, 
Coes, 1n Zeland, 954. , 

| Miaddlebwrge, mn Zeland, 960. 
Londoy, ih England, 968. 
Noremberge, in Germany, 974«* 

Ziriczee, in Zeland, 980, 

The ancjent Greeke, 1042« 

i Dort, in Holland, 1050. 

| Pars, in France, 1055. 

Breel, in Holland, 1060, 


» 


. Vengce, 1n Italy, 1101, - 
Babylon, in Chaldza, 1172. 
Alexandria, m Egypt, 1200. 

Antioch, in Syria, 1360. 


re, ol 


Ofall other therefore our Engliſh foote commeth neereſt 


unto that uſed by the Greekes : And the learned Maſter 


Re. Hues, was not much amific, who in his booke or 
Treatiſe De Globs:, thus writcth of it Pedem noſtr uw Angls 3 


enm Grecorum pediaqualem mnvenmunl , comparatione fatta 


642: 
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cam Grecorum pede, quens Agricola & alyex a ntiquis monu- 


ment is trads dernnt, 

Now by any one of theſe knowne and compared with 
ours,to all Engliſh men well knowne the reſt may caſfily be 
proportioned ont, 


2. The thing propoſed to bee meaſured is a Mag- 
nitude, 


eapnitudo, a Magnitude or Bignefle is the ſubzeR a= 
bout which Geometry 15 buſied, For every Art hath a pro- 
per ſubjeR about which it doth employ al his rules and pre- 
cepts : And by this eſpecially they doc differ one from ana- 
ther. So the ſubje&t of Grammar was ſpeech ; of Logicke, 
reaſon ; of Arithmeticke , numbers ; and ſo naw of Ges- 
metry it is a magnitude, all whoſe kindes, differences and 
afteRions , are hereafter to be declared. 


' 3. A Hagnithde i acontinnall quantity. 


A Magnitude is quantitas contin#4, a continued, or conti- 
nuall quantity, A number is quant:tas diſcrera,a disjoined 
quantity : As one, two, three, foure ; doe conliſt of one, 
two, three, foure unities, which are disjoyned and ſevered 
parts: whereas the parts of a Line, Surface, and Body are 
contained and continued without any manner of disjun&i« 
on, ſeparation, or diſtinRtion at all, as by and by ſhall bet- 
ter and more plainely appeare. Therefore a Magnitude is 


here underſtood to be that whereby every thing to be mea. 
ſured is ſaid to bee great: As a Line from hence 1s ſaid to 


be long a Surface broade,a Body ſolid: Wherefore Length, 
Breadth,and { olidiry are Magnitudes, 


CY 
4«That is continuum, continn4ll, whoſe parts are con. 
fained or held together by ſome common bound. 


This definition ef it ſelfe is ſomewhat obſcare, and to be 
- * "— under 


- th The firſt Booke, © 


undesſtand onely:in a geometricall ſenſe : \ And it depen= 
deth eſpecially. of the common bounde, \For the parts 
('which here are ſo called) are nothing in the\whole , but 
MA-.potentia'or powre.: Neither inceede may the whole 
magnirude bee conceived, but as it 18 compact of his parts, 
which notwithſtanding wee may in all places aſſume or 


take as conteined and continued with a common bound, 


which Ariſtotle nameth a C7797 /imt ;, but Feclide a 
Common ſeftion,as ina line, 1s a Point; ina ſuriace,a Line ; in 
a body, a Surface, 


kl 
. 


5. bound is the outmoſt of a Magnituar, 


' Terminus, a Terme, or Bound is here underſtood to bee 
that which doth either bound, limite, or end ac, in deede; 
as in the beginning and end of a magnitude: Or pore, 
in powre or ability, as when it is the common bonnd of the 
continuall magnitude, Neither isthe Bound a'parte of the 
bounded magnitade : For the thing bounding 1s one thing, 
and the thing bounded is another : For the Bound is one 
diſtance, dimenſion, or degree, infertour to the thing boun= 
ded : A Point is the bound of a line, and it 1s leſfle then a 
line by one degree, becauſe it cannot bee divided, which a 
line may. A Line is the bound of a ſurface,and it is al{olefſe 
then a ſarfaceby one diſtance. or dimenfion , becaule it is 
only length, wheras a ſurface hath both length and breadth, 
A Surface 1s the bound of a body, and it is lefle likewiſe 
then it is. by one dimenſion , becauſe it is onely length and 
breadth, whereas .as a body hath both length, breadth, and 
thickeneſle; | 
Now every Magnitude a& , mndeede, is terminate ; 
bounded and tinite, yet the geometer doth defire ſome time 
to-have an infinite line granted him, but no otherwiſe mfi- 
nite or farther to bee drawane ont then may ſerve his 
QuIne, : 


6 4 
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6. A Magnitude is both infiuitely made, and corti- 
wucd, and cut or aiviacd by theſe things whercwith it 


7s bounacd, 

A line, a ſurface, and a body are made gemetrically by 
the motion of a point, line, and ſurface : Item, they are 
conteined, \cont'nbed, and cut or divided by a point, line, 
and ſurface. But a Line is bounded by a point : a ſarface, 
by a line: And a Body by a furface, as afterward by their 
feverall kindes ſhall be underſtcod, 

Naw that all magnitudes are cat or divided by the ſame 
wherewith they are bounded, 1s conceived ont of the defi- 
nition of Continuum, e. 4, For it the common band to con= 
raine and couple together the parts of a Line,ſurface, & Bo- 
dy, be a Point, Line, and Surface, 1t mult needes bee that a 
{eRion or diviſton ſhall be made by thoſe common bandes : 
And that to bee 'diffolyed wiuch they did containe and 
knitt together. | 


7. A point is an undiv; ſible ſigne tn a magnitude. 

A Point, as. here it is defined, is not naturall and to bee 
perceived by ſenſe ; Becauſc ſenſe onely perceiveth that 
which is a body ; And if there be any thing lefle then other 
to be perceived by ſenſe, that is called a Point. Wherefore 
a Point is no Magnitude : But it1s onely that which ina 

ſagnitude is conceived and imagined rofbec nndivifible; 
And although it be voide of all bigneſle or Magnitude, yer 
is it the beginning of all magnitudes,the beginning I meane 
potentia, in powre, 


8. Mazntudes commenſurable,are thoſe which one 
and the ſame meaſure aoth meaſure : Contrariwiſe, 
Haznitudes incommenſurable are theſe, which the 
ſame meaſure cannot meaſure, 1,2.4, Xe 


F Magnitudes compared betweene themſelves 1n refpet 


ofnumbers haye Symmetry or commenſurability,and Re 
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fn or rationality : Of them{elves, Congruity and Adfcrip. 
tion. But the meaſure of a magnitude is onely by ſuppoſiti- 


on, and at the diſcretion of the Geometer, to take as pleg- 
ſeth him, whether an ynch, an hand breadth, foote, or any 


other thing whatſoever, for 2 meaſtre. Therefore two 


magnitudes,the one 2 foote long, the other two foote long, 
are commen(lurable ; becauſe the magnitude of one foote 
doth meaſure them both, the firſt once, the ſecond twice, 
But ſome magnitudes there are which have no common 
meaſure, as the Diagony of a quadrate and his fide, 
116. p, X, a&, indeede, are A/ymmetra, incommenſura- 
ble: And yet they are porentia, by power, /ymmetra, come 
menſurable, to witt by their quadrates : For the quadrate 
of the diagony is double to the quadrate of the ſide. 


- 9. Ritionall Maznitudes are thoſe whoſe reaſon 
may bee expreſſed by a number of the meaſure given. 
Contrariwiſe they arc irrationalls. 5.d.X, 


Ratio, Reaſon, Rate, or Rationality, what 1t 1s our Au- 
thour (and likewiſe Salignacus have taught ns in the firſt 
Chapter of the ſecond booke of their Arithmetickes : This 
ther therefore Treferre thee, 

' Data menſura, a Meaſure given or aſſigned, is of Fxclide 
called Rte, that is ſpoken, (or which may be uttered )de- 
finite, certaine, to witt which may bee expreſſed by ſome 
number, which is no other then that, which as we ſaid, wag 
called 1m*»/ara famoſa, a knowne or famous meaſure. 

Therefore Irrationall magnitudes, on the contrary, are 
underſtood to be ſuch whoſe reaſon or rate may not bee ex. 
prefied by anumber or,a meaſure aſſigned : As the fide of 
the ſide of a quadrate of 20. foote unto a magnitude oftwo 
foote ; of which kinde of magnitudes, thirteene ſorts are 
mentioned in the tenth booke of Erclides Elements : ſuch 
are the ſegments of a right line proportionally cutte , 


- anto the whole line, The Diameter ima circle is rationall : 
Bur. 


, " ; — y 4 pe 
ts. cf IT © 95 ak 


The firſt Booke, 7... _ 
But it is irrationall unto the de of an inſcribed Quin= 
quangle : The Diagony of an Icofahedron and Dodecahe.- 
dron 1s irrattonall unto the fide. 


' 10!. Congruall or agreeable magnitnaes aye thoſe, 
whoſe parts beeing applyed or laid one upon another doe. 
' fill anequall place, | oy 


Symmerria , Symmetry or Commenſurability and Rare 
were from numbers : The next affeRions of Magnitudes 
are altogether geometricall, 
| Cre ntle Cong is of two magni- 
tudes, when the firſt parts of the one doe agrecto the firſt 
parts of the other, the meane to the meane, the extreames 
or ends to the ends, and laſtly the parts of the one, in allre- 
ſpecs to the-parts, of the other : ſo Lines are congruall or 

agrecable, when the bounding, points of rhe one, applyed 
to the bounding points of the other, and the whole lengths 
to the whole lengthes, doe occupie or fill the ſame place, 
So Surfaces doe agree, whenthe bounding lines, with the 
bounding lines : And the plots bounded, with the plots 
bounded doe occupie the ſame place, Now bodies if they 
doagree;they do ſeeme only to agree by their ſurfaces, And 
by this kind ofcongruency do we meaſure the bodies of all 
both liquid and dry things,to witt,by filling an equall place, 
Thus alſo doe the moniers judge the monies and coinesto 
be equall, by the equall weight of the plates in filling up of 


an equall place, But here note, that there is nothing thargs 
onely a line, or a ſurface onely, that 1s naturall and ſenſible 


to the touch, but whatioeveri1s natural}, and thus tobe dif. 
cerned is corporeall. " Therefore 


I. Congruall or agreeable Magnitudes are equal! 


V,4axc.j. 
A leffer right line may agree to a part of a greater, but to. 


much of it, itis equall , with how much it doth agree z 
| ſk Neither 
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Neither is that axiome reciprocall or to be converted 3 For 
neither in deede are Congruity and Equality reciprocall or 
convertible. For a Triangle may bee equall to a Paral- 
lelogramme, yet it cannot in all pointsagreetoit : And 
{o to a Circle there is ſometimes fought an equall quadrate, 
althoughin congruall or not agreeing with 1t ; Becauſe 
thoſe thinzs which are of the like kinde,cae onely agree, 


12. Magnitudes are deſcribed betweene themſelves, ) 


one with another, when the bounds of the one are bouns, 


ded within the boundes of the other : That whichts 
within,is called the inſcript : and that which is without, 
the Circumſcript. | 


' Now followeth Adſcription, whoſe kindes are Inſcrip= 
tion ahd Circumſcription ; That 1s when one figure is 
written or made within another : This when it is written 
or made about another figure. | 
Homooenea , Homogencalls or figures of the ſame kinde 
onely betweene themiclves rettitermina, or right bounded, 
are properly adſcribed betweene themſelves, and with a 
round, Notwithſtanding, at the 1.5. booke of Erclides Ele 
ents Heterogenea, Heterogencalls or figures of divers 
kindes are alſo adſcribed , to witt the five ordinate plaine 
bodies betweene themſelves : And a right line is inſcri- 
bed within a periphery and a triangle. | 
Butthe uſe of adſcription ofa reAilineall and circle, ſhall 
Rereafter manifeſt ſingular and notable myſteries by the 
rea{gn and meanes of ad{cripts ; which adſcription ſhall be 
the key whereby a way 1s opened unto that moſt excellent 
doArinetaught by the ſubtenſes or inſcripts of a circle as 
P rolomey ſpeakes, or Sines, as the Jatter writers call them, 


The 
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Of 4a Line, 
T. A Margnitnae 15 either 4 Line or a Lineate, 


He Common afftcRions of a magnitude are hitherts 
| | declared; The Species or kindes doe follow ; for 0- 


ther — this divifion our authour could not then meete 
.W itt . | COPIVE. 


2: A Lintis 4 Magnitude onely long? 


As are 4e,z0, and#y. ſuch a like Magnitude is concei< 
ved in the meaſuring of waics, or diftance of one place 
poo : _ by th hey me $7199 B02 
iightſomeplace froma darke: EWC/ide at Q onnnmmey 
the 24). Icfineth a line to bea length void. es | 
of breadth ; And inlends lengthis the pros «© 
per difference ofa line, as breadth is 9f a'\ \ 1 +. ) | 


— 


2. Thebound of a lintis apoint. 
Euclide at the 3.4, ſaith that the cxtre- 
mitics or ends of a line are points. Now 
fecing that a Periphery. or an hoope line 


hath neither beginning nor ending, it ſee 
h not to bee bounded with points : But when it is deſ- 


cribed or made it beginneth: at a point ,. and it endethat 2 
pointe. Wherefore a Point is the bound of aline, ſome- 
time a&r, in deed, as in a right line : ſometime. potertia, in 
a poſſibility, as in a. perfe periphery, Yea in very deede,. 
as before was tanght in the definition- of cortmunyn, 4 e. all 
lines, whether they bee right lines, or crooked, are contai- 


nedor continued with points.Buta line 1s made by the mo- 
DTD] * +: \ | 145 1, OL tion 
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tion of a point. For every magnitude generally is madeby 
a ocometricall motion , as was even now tabght, and 1t 
(hall afterward by the ſeyerall kindes appeare, how by one 
motion whole figures are made : How by a converi10n, 4 
Circle, Spheare,Cone,and Cylinder : How by multiplica«- 
tion ofthe baſe and heighth , rightangled parallelogram= 
mes are made. | 


4. A Line is either Right or Crooked. 


This diviſion is taken out of the 4 d j. of Exclide, where 
re&titude or ſtraightnes is attributed to a line, as if from it 
both ſurfaces and bodics wereto have it. And eyen ſothe 
reAitude of a ſolid figure, here-after ſhall be underſtood by 
aright line perpendicular from the toppe unto the center - 
of the baſe, Wherefore re&itude is propper unto a line + 
And therefore alſo obliquity or crookednefſe , from 


 whencea ſurface is judged to be right or oblique, and a bo« 


dy right or oblique. 


5. Aright lintis that which lyeth equally betweene 
his owne bounds : CA crooked line lieth contrariw iſe, 
4s d.f. 


Now a line lyeth equally betweene his 

owne bounds, when it is not here lower, - 
nor there higher: Bur is equall to the ſpace I 
comprehended betweene the two bounds 
or ends: As here 4c. is;ſo hee that maketh 
refizm iter,a journey in a ſtraight line, come 
monly he is ſaid to treade fo much ground, 
as he needes'muſt, and no more : He goeth 
obliquum iter,a crooked way,which goeth 
more then he necdeth, as Procke ſaith. 

: Therefore 
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6. A right line is the ſhorteſt- betweene the ſame 
bonnds, 


Linea refla,a ſtraight or right line is that,as P/ato defineth 
it, whoſe middle points do hinder us from ſeeing both the 
extremes at once ; As in the eclipſe of the Sunne, ifaright 
line ſhould be drawne from the Sunne, by the Moone, unto 
our eye,the body of the Moone beeing in the midſt, would 
hinder our fight, and would take away the fight of the 
Sunne fivuz us . which is taken from the Opticks,in which 
wearetaught,thatwe ſee by ſtraight beames or rayes. Ther« 


fore to lye equally betweene the boundes, that is by an e- 
quall diſtance: to bee the ſhorteſt betweene the ſame 


bounds ; And that the middeſt doth hinder the ſight of the 
extremes, 1s all one. 


7, A crooked line is touch'd of 4 right or crooked 
lize, when they both doe ſo meete, that being continued. 
#7 drawne ont farther they doe not cut one another. 


i 
| 


« 


: it 


Oo 
P, 


Tattu,Touching is propper toa crooked line,compared 
either with a right line or croaked, as 15 manifeſt out of the 
2, and 3. 42. Arightline is ſaid to touch a circle, which 
touching the circle and drawne out farther,doth not cut the 
circle, 2 4 3. as here e, the right line toucheth the- 
periphery z 0 #, And 4 e,.doth touch the- helix or mom 

urcles> 
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Circlesare ſaid to touch one another , when touching they 
doe not cutte one another, 3.4 z.as here the periphery doth 
aj, doth touch the periphery o # y, " Therefore 
$. Touchins is but in one point onely, 213. / Jo 

This ConſeRary is immediatly.conceived out of the deft- 
nition ; for otherwiſeit were a cutting, rot touching, Sa 
Ariſtotle in his Mechanickes ſaith ; That a round 1s eafilieſt 
mou'd and moſt ſwift ; Becauſe it 1s laſt touch't of the 
plaine underneath it, | 7 

9. A crooked line is either a Periphery or an Helix. 


"This alſo is ſuch a diviſion, as our Authour couldthen hitte 


on, 
10. A Periphery isacrooked line, which is equally 


diſtant from the middeſt of the ſpace comprehended, 


Peripheria, a Periphery, or Cir- 
cumference, as e:z0, doth ſtand 
equally diſtant from a,the middeſt 
of the ſpace encloſed or conteined 


within 1t, 
Therefore 


11. A Periphery is made by the turning about of 4 
Line, the one end thereof ſtanding ſtill, and the the 
drawing. the line. NS 


As in e20, let the point 4 ſtand 
ſtill : And letthe line 4 9, be turned 1 
about, ſo thar the point » doe make 
a race, and it ſhall make the peri- 
phery e 9 5.OQut of this fabricke doth 
Enclids, at the 15. d. j- frame the 
definition of a Periphery : And 
ſo doth hee afterwarde define a 
Cone, aSpheare, and a Cylinder, 


The ſecond Book; i7 
Now the line that is turned about , .may 1n a plaine, bee 
either a right line or a crooked line: In a ſphericall ic 
is onely a crooked line 3 But ina conicall or Cylindra- 
ceall it may bee a right line, asis the fide of a Cone and 
Cylinder. Therefore inthe converfion or turning about of 
aline making a periphery, there is conſidered onely the di- 
ſtance ; yea two points, one in the center , the other inthe 
; toppe, which therefore Ariſtotle nameth Rorwndz proncipia, 
the principles or beginnings of around. 


12. An Helix is a crooked line which is #nequally di- 
ſtant from the middeſt of the ſpace, dneffoves IH 
cloſed, | 


Hee tort#oſa linea, This crankled line is of Proclus called 
Helicoides,But it may alſo be called Helix,a twiſt or wreath 
The Greekes by this | 
word do common- 
ly cither underſtand 
one of the kindes of 
Tvie which windeth 
it ſclke abouttrees& 
other plants ; or the 
ſtrings of the vine, 
whereby it catcheth 
hold and twiſteth ic | F:ci5 434 
{clfe about ſach things as are ſet for'it to clime or rat upon; 
Therfore it ſhould properly fignitie the ſpirall line, But as 
it 1s here taken 1t Nas divers Kkindes + As is the Arith= 
wetica Which is Archimede'es Helix, as the Conchots, 
Cockleſhell-like ; as is the Cittozs, Inylike: The Terrapoyy- 
ſonfa , the Circle ſquaring line, to witt that by whoſe - 
meanes a circle may be brought into a ſquare : The Admi- 
rable line, found oat by Mene/ams: The Conicall Ellipfes, the 
Hyperbole, the Parabole,ſuch - theſe are, they attribute to 

FG! - gy 
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. of them falling upon the other,ſtandeth in 4, 
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Menechmu ; All theſe Apollonine hath compriſed in eight 


| | 


| Rookes ; but being mingled lines, and ſo not eaſie to bee all 


reckoned up and expreſſed , Exclide hath wholly omitted. 


them, ſaith Proclus, at the 9. p.z. 


13. Lines are right one unto another, whereof the one 
falling apon theother,lycth equally - Contrarjwiſe they 


are oblique, & 10. dj. 


Hitherto ftraizhtnefſe and crookedneſle haye beene the 
affections of one fole line onely: The afteftions of two lines 
compared one with another are Perperaiculuns, Perpendi- 
cularity and Paralleli/nms, Parallell equality;Which affe&i- 
ons are common both to right and crooked lines, Perpen» 
dicularity. is firſt generally defined thus : IM 

Lines are right betweene themſelves, 
that 1s, perpendicular one unto another,. 
when the one of them lighting upon the 0 
ther,ſtandeth upright a inclineth or lea. 
neth neither way. Se-two right lines ina. 
plaine may bee perpendicular ;. as are ae, 
and z 0, ſo. two peripheries upon a ſpheari-- 
call may be perpendiculars, when the one- 


——D 


differently berweene, and doth not incline 
er lane cither way, So arightline may be 


. 


eo ANF... ACh. 
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an ape os unto a periphery”, if falling upon if, it doe 
reele neither way, but doely indifferently betweene either 
ſide, And indeede in all ER lines right betweene them= 
ſelves, and perpendicular lines are one and the ſame. And 
from the perpendicularity of lines, the perpendicularity of 
ſarfaces is taken, as hereafter ſhall appeare. Of the perpen- 
dicularity of bodies, Exclide ſpeaketh not one word in his 
Elements,8& yeta body is judged.tobe righe,that is, plumme 
- perpendicular unto another body , by a perpendicular 

NC 
Therefore, 


Pd 


14. 1f a right line be perpendicular anto aright line, 
it is fromthe ſame bound, and on the ſame ſide, one 
nel Pata eye” CEC EL FCTn 

Or , there can no more fall from the ſame point, and on 
the ſame ſide but that one, This 
conſeAary followeth immediately a =Y 
upon the: former : . For if there | HA 4 
ſhould any more fall unto the fame: 
point and on the fame ſide, one 
muſt needes reele , and would not 
ly indifferently betweene the parts 
cut : asherethou ſceſt in the right 9 
line 48,530.04, 


— 


' T5. Parallell lines they aye, which are every where 
equally diſtant. e 35, dj. | 


Paraleliſmic, Parallell-equality doth now follow : And 
this alſo is common to crooked lines and right lines : As 
2 
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kicere thou ſceſt in theſe examples following, 


- ——— 


Parallell-Equality is derived from perpendicularity, and 

js of neere affinity roit, Therefore Poſidonius did define 

it by a common perpendicle or plum-line : yea and in deed 

our definition intimateth aſmuch. Parallell-equality of bo= 

dies is no where mentioned in Euc/aes' Elements $ and yet 
they may alſo bee parallells, and are often uſed in the Op- 
tickes, Mechanickes, Painting and Architefture, © ; 
' £725, 28 CE Hs. Therefore; | 


16. Zines which aveparallell to one and the ſame 
(ne, are alſo parallell one to another. -_ | 


+ 7 — Ln. OE x * _ —— 4 þ 


This*element is ſpEci- 
ally proponnded and 
ſpoken of right lines 
onely, and is demon- 
trated at the 30. p. j. 
But by an addition of 
equall diſtances, an 
equall diſtance ws. 
KNOWN, 23 heres 
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The third Booke of Geometry. 


Of an Angle. 


7. A lineate is 4 Magnitude more then longe. 


— 
_ _ 
- 


New forme of do@rine hath forced our Anthour to 
uſe oft times new words, eſpecially in dividing, that 
the logicall lawes and rules of more perfe& diviftion by 
adichotamy, that is-into two kindes , might bee held and 
obſerved. Therefore a Magnitude was divided into two 
 Kindes, to witt into a Line and a Lineate: And a Lineate 
is madethe. gens of a ſurface anda Body, Hithertoa Line, 
which of all bignefles is the firſt and moſt ſimple, hath been 
deſcribed : Now followeth a Lineate, the-other kinde of 
' magnitude oppoſed as you ſee to a line , followeth next in 
ne as Lineatum therefore a Lineate, or Lineamentum, 2 
Lineament, ( as by the authority of our Authour himſelfe, 
the learned Bernhard $ alionacus,who was his Scholler, hath 
correced it ) is that Magnitude in which there are lines : 
Or which is made of lines, or as our Anthour here, which 
1s more then long : Therefore lines may bedrawne in a ſur= 
face, which is the proper ſoile or plots of lines : They may 
alſo be drawne in abody, asthe Diameter ina Priſma : the 
axis in a ſpheare ; and generally all lines falling from aloft z 
And therfore Proc/us maketh fome plaine,other ſolid lines. 
So Conicall lines, as the Ellipſis, Hyperbole, and Parabole, 
are called ſolid lines becauſe they do ariſe from the cutting 
of a body | - 


2. To 4 Lineate belongeth an Angle anda Figure. 

The common affe&ions of a Magnitude were to be boun® 
ded, cutt » Jointly meaſured, and adfcribed ; Then of a 
Une to be right, crooked, touch'd, turn'd about, and wrea- 


——_ — 
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thed ; All whicharc in a lineate by meanes ofa line, Noyy 
the common affe&ions of a Lineate are to bee Angled and 


Figured, And ſurcly an Angle and @ Figure in all Gcome= 
tricall buſineſſes doe fill almoſt both ſides of the leafe. And 
therefore both of themare diligently to be conſidered. 


3. An Antle is a lineate in the common ſeftion of the 
bounds. FRET. 


So Angus ſaperficiarins, a ſaperficiall Angle, 18a ſur- 


face conſiſting in the common ſefion of two lines : So an- 


gulus ſolidus, a folid angle, inthe common ſeion of three 
furfaces at the leaft. 37 

[ But'the learned B. Salignaces hath obſerved, that all 
angles doe not conſiſt in the common ſection of the bounds, 
Becauſe the touching of circles,cither one another, or a re- 
Qilineal ſurface doth make an angle without'any cutting of 
the bounds: And therefore he defineth 1t thus: Angulus 
ef terminorum inter ſe invicem mclinantinm concutrſus 5; An 


engle Fs the meeting of bounds, one leaning towards another, ] oh 


L 


a 


is 4e 5, a ſuperficiall angle : [" And ſuch alfo atethe angſes 
0#7.andbcd, } fo 1s the angle 0. a folid angle, to witt 
comprehendecd of the three ſurfaces 4c5, 50c. and ave, 
Neither nuay a farface, of 2, danenſions, be bounded with 

one 
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one right line: Nor a body, of three dimenſions, bee boun= 
ded with two, art leſt becing plaine lurfaces. 


4. The ſhankes of an. angie ar e the bounds compre: 
dns the angle. ;"! of 27 


Scele or Crura,, the Shankes, Lepoes;H. are the bounds 
inſiſting or ſtanding upon the'b he angle, which in 


the Hoſceles only or Equictural rhe are ſonatned of 


Euclide, otherwiſe henametthem Zarera, fides. So in the 
examples aforeſaid, e 4. and ez, are the ſhankes ofthe ſu- 
perfictary angle e ; And fo are the three ſurfaces aes, ico, 
and ae o, the ſhankes of the ſaid angle o, Therefore the 
ſhankes making the angle are either Lines or Surfaces: And 

the lineares formed or made into Angles, are cither Sur- 
faces at Bodies. +. PASTE 2 


5. CAnegles homogeneall, are angles of the ſame 
kinde, both in refpe? of their ſhaxkes, as alſo inthe 
maner of meeting of the ſame: { Heterogeneall, ar« 
theſe which differ one from another in one, or both theſe, 
conditions, ] YET. | ily 

Therefore this Hamogenia, or ſimilitude of angles is two- 
folde,the firſt is of hacks zthe ather is of the mannerof mee= 
ting ofthe ſhankes : ſoreRilineall right angles; are angles. 


homogeneall berweene t} . lined nghe 
angles,and oblique-lined right angles detween themſelves, 


are heterogenealls, So are neither all optnſanglescompared 


to all obtuſanglgs.; Nor. all acutangids,: tovall acutangles, 
imcecneatle, except both theſe conditions doe concurre, 
ro witt the ſimilitude both of ſhanke and manner of mec«- 
ting, Lunularrs,a Lunular,or Moonlike corner angle 1s ho- 
mogeneall to a Syſtroides and Pelecoidzs, Hatchet formelike, 


1n ſhankes : For each. of theſe are comprehended of pert- 
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Pheries: The Lunular of one con- 
vexe; the other concave ; as 
##c, The.. Syſtroides of both con-" * 
VeX, as 140, The Pelecoides of both 
concave, as eau, And yetalunular, 
in reſpe& of the-meeting of the 
ſhankes is both ta the Syſtrgides 
and Pelecoides heterogeneall ; And 
therefore it is abſolutely heterogene- 
m_ 7 -.: : 


- < 


43 4 


6. A nels congruall in ſhankes are equalt. 

This is drawne ont of the ro.e j. For if twicetwo ſhanks 
doe agree, they arenot foure, but two fhankes, neither are 
they two equall angles, but ene angle. And this.s that 
which Proctus ſpeaketh of, at the 4+ pj. when hee ſaith 
that aright lined angle is equallto aright lined angle,when 
one of the ſhankes of the one put upon one of the ſhankes of 
the other,the other two doe agree: when that.otheriſhanke 
fall withour;the angle of the ont-falling ſhanke is the greas, 
ter :: when it falleth within; it is Jeffer ; For there is com-- 

prekendeth ;/ there it is comprehended,. © © ſs 

Notwithſtanding although congruall or agreeable angles 
be equall z.yet are not congratty and equality, tedprocal or, 
comrentbles 'Bep's Tune | my (bee Fania 29 AIG 


Ss & © . 
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fined right angle , as here thou ſeeſt : For the angles of 


" 


Equall ſcmjcireles 3e 0. and ae #, are Equall, as application 
doth ſhew, The angle 4 eo. 1s common borhto the right: 
angle @#3. and to the lunar a#e o. Let therefore the E- 
quall angle 4e 0, bee added to both : the right angle ae 7, 
ll be equall to the Lunular a# e o. Pn ISO 9111 
oe Sams Lunular alſo may bee equall to an obtuſangle. 
and Acutangle , av. thi ſame argument will demon- 
—— 


=” 
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© +. "Therefore 
%, If an angle being equicrurall t0 41 other angle; 
Gealſo equall toit in baſe, it is equall : Anaif an angle 


having equall ſhankes with another, bee equall to it in 
I he angle, it if alſo equal] to xt wv baſe s « S. & 4 *Pf : | 


For ſuch anples ſhall be congruall or agrteable in ſhanks; 
and alſo conguall in baſes, Angubs i/oſceles, or Angulus 


ephoi®, 191 ciangle Living, equall. Ankita Wu 2r 
N@tRETs. . | j Who, | 
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$, And 
* _ 
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lis, here cancelled ; -or quite put out : 
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"8. 4niifan avgle equall inbaſe tg another, be alfa, 
equall to it in ſhankes, it is equalltoit, 


For the congruency is the ſame: And yer if equall angles 
bee equall in baſe , * ts are not by and by equicrurall, as 
in the angles of the ſame ſeRtion will appeare, as here. 
And fo of two equalities, the firſt 1s 
reciprocall : The ſecond is not. [ And 
therefore is this Conſeary, by the lear- 
ned B. Saljgnacrs, juſtly , according to 
the judgement of the worthy Rug. $:e/- 


For angles may be cquall, although they 
bee unequall 1n 'ſhankes'or in bates, as 
here, theangle 4 is not. greater then the --: 


\« —— 
greater” ſhankes and: greater: baſe-theg- . © 5207 151 
; . hy 4 ? P wat 4 4 . 
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" 9. If anauzleequicrurall to another angle;'be orbits 
ter then it in baſe, it is greater : Audif it be greatep,"it 
25 greater in baſe : £52 & 24. Pj: 


_ Asherethou ſceſt ; \ The angles e a5, and #0, art Ce- 
quicrurall, that -is their. <6 | 
ſhankes are equall one to a- C 

nother ; But the baſe e 7 is | 
greater then the baſe p : 
Therefqrethe angle e «7, is 
greatertheri rhe angl 


_ 


mult ncedes be greater th And 
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TO. If an angle eguallin baſe, be leſſe in the inney 
Jhankes, it is greater, © | 


Oras tlie learned Maſter 7, Hed doth paraphraſtically 
tranſlate it, If be ll equall in t he baſe , it bee leſſer in the feete 
( the feete being conteined within the feete of the orher an ole it is 
the greater anole, That is,if One angle enſcribed within ano- 
ther angle, be cquall in baſe, the angle ofthe inſcribed ſhall 
be greater then the angle of thecircumſcribed,] _ 

As here the angle «ez, withinthe angle 
ao, And the baſes are equall, to witt one e 
and the ſame ; Therefore 495. the inner 
angle is greater then « e 5.the outrer angle. 
Inner. is added of neceſſity : For other- 
wiſe there will, in the ſe&ionor cutting 
one of another, appeare a manifeſt errour, 
All theſe conſeAarices are drawne out of 
that ſame axiome of congruity , to witr 
out of the 10, ej. as Proc doth plainely * — 
affirme and teach ; Ir ſeemeth ſaith hee, 
that the equalities of ſhankes and baſes, 
dothcauſe the equality of the verricall angles, Forneither, 
if the baſes be equall, doth the equality of the ſhankes leave 
the ſame or equall angles : Bur if the baſe bee-tefler , the 
angle decreaſeth : If greater, it increaſeth, Neither if the 
baſes bee equall, and the ſhankes uncquall, doth the angle 
remaine the fame : But whenthey are made lefle, it is 1n- 
creaſed : when they are made greater, it is diminiſhed: For 
the contrary falleth out to the angles and ſhankes of the 
angles, For if thou ſhalt imagine the ſhankes to be m the 
fame baſe thruſt downeward, thou makelt them leſle, bur 
their angle greater : but if thon do againe concelve them tQ 
be pud up higher,thon makeſt them greater,but therrangle 
lefler, For looke how much'more neere they come one to 
another, ſo much farther off is thagoppe removed from the 


aſt $ wherefore you may boldly atfirme . that the _ 
wor” '& 2 


aZ | The third Booke:i 
baſe and equall ſhankes, doe define the equality of Angels? 


- 


This Pociwe. 


Therefore; 


11. 1funtothe ſhankes of an angle given, homogene= 
all ſhankes, from a point aſiigned, vee made equall upon 
anequall baſe, they ſhall comprehend an angle equall to 
the angle given. 23-Pj. & 26.PX]. | 


[This conſeAary teacheth how unto a point given, rg 
make an angle equall to an Angle given. To the cffteAing 
anddoing of cach three things are required ; Firſt, that the 
ſhankes be homogencall,that is in each place, either ſtraighe 
or crooked : Secondly, that the ſhankes bee made equall, 
that is of like or equall bigneſle : {nn that the baſes be 
equall : which three conditions if they doe meete, it muſt 
'needes be that both the angles ſhall bee equall : but if one 
of _ be wanting, of neceſſity againe they muſt be une- 

uall, 
? This ſhall hereafter be declared and made plaine by many 
and ſundry pradtiſes : and therefore here we bring no ex» 


ample of it, 


12, Au angle 1s either rizht or oblique. 


_ Thus much of the AﬀeRions of an anele - the diviſion 
= his —_ cm gy An angle 1s either Right or Ob- 

que: asafore,at the 4c 1j,a Line was right or ſtrajoht;and 
oblique or crooked, le” 7 ff RE IOG 
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T3. A right angle isanangle whoſe frankes. art 
right (that is perpendicular) one untoanother + An 
Oblique anzle is contrary to this, 21, 
As here the angle 4 7 0. 18a rightangle, as is alſo 93 e, bez 


cauſe the ſhanke  z, is right, thats, per- 
endicular to ae. [The inſtrument wher- 


y they doe make triall which is a righe- Fo 
—_—_— ms 0 


angle, and which is oblique, that js crea- 
ter or leſſer then a right angle, is the 
fquare which carpenters and joyners do | 
ordinarily nſe : For lengthes are tticd,, 
faith Vitrnvims , by the Ralar amd Line : 
Heighths z by the Perpendicular or * ** 
Plumbe : And Angles,. by the ſpuare, #4 
Contrariwiſe, an Oblique angle it is, 
when the ane ſhanke ſtanderh ſo upon 


another, that it inclineth, or leaneth more.co one (ide, then 
it doth to the other : And one angle on the one (ide, is grez 
terthenthat on the other, Therefare, 


14: All ftraight-(hanked right augles are equall., 

[ Thar ie, they-are alike,and agreeable, or they doefill the- 
fame place ; as here are 40, ande;o, And yet againe on 
the contrary : All ſtraight ſhanked equall angles, are not 
right-angles, ] - #- 7 

The axiomes of the equality of an= | 
gleswerethree, as even now wee - 
card, onegenerall, and rwo/Gon-'"" / 
ſeAaries :/' Here moreover 1s there- __f. 


one ſpecialt one of the equality of \ "Des ve0!” 
Right angles. bk 
Angles therfore homogeneall and+ {a 


reRicrurall , that is whoſe ſhankes 


are right; as are right lines,as plaine  _ vs 
larfaces (_For let us ſo takethe wot) are equall right an+- 


-—— Oo 


{9% | ; glev 
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oles.So #2 the above writtenreAilineall right angles equal? 
loare plaine folidright angles,as in a cube, equall. The axi» 
ome may therefore generally be ſpoken of tolid angles, fo 


they be re&icruralls ; Becauſe all ſemicircular right angles 
are not equall to all ſemicircular right angles : As here, 


- whenthe diameter is continued it is perpendicular, and 


maketh twice two angles, within and without, the outter 


. equall betweene themſelves, and inner equall betweene 


themſelves : But the outer unequall to the inner : And the 
angle of a greater ſ{cmicircle is greater, then the angle 
ofaleſſer. Neither is this affetion any way reciprocal, 
That all equall angles ſhould bee right angles, For oblique 
angles may bee equall berweene themſelves : And anob- 


/-lique angle may bee made equall to a right angle, as a Lu- 


_ to a _reilineall right angle, as was manifeſt, at 
the 6 EC, | 

© Thedefinition of an oblique is underſtoad by the obli- 
quity of the ſhankes: whereupon alſo it appeareth ; That 
an oblique angle is unequall toan homogeneall right angle: 
Neither indeed may oblique angles be made equall by any 
lawe or rule : Becauſe obliquity may infinitly bee both in« 
creaſedand diminiſhed. REFER 


ky 


- 5. Anobliqueanzle is either Obtuſe or Acutez 


One difference of Obliquity wee had before at the 9e1Jj, 
1na line, to witt of a =_ phery and an hclix-; Here thers is 
another dichotomy of itinto obtuſe and acute : which dif- 
ference js proper toangles, from whence it is tranſlated or 
conferred upon other things and metaphorically aſed, as 
nga, acuturm ; A dull, andquicke witte, and 

Te 


I6, A 


— hu ets At 
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by 6. An obtuſe. ans Fe: FL an oblique angle greater then 
a rieht angle, 11, dj. NC 


Obtuſ1s, Blunt or Dull; As e 
here #ez., In the definition 
the gens of both Speczes or 
kinds isto bee underſtood ; 
For a rightlined right angle @ 
1s greater then a ſphearicall 
rightangle , and yet it is not FT 
an obtuſe or blunt angle ; And this greater inequality may 
infinitely be cent | 


17. Anacutangle is an oblique angle lefſer then 4 
Yight angle, 12.4). | 


i 
Acutus, Sharpe, Keene, as here 4 ez, is, 
Here againe the ſame gen isto beeun- Q 
derſtood 3 becauſe every angle which is 
leſſe then any right angle is not an acute 
or ſharp angle, For a ſemicircle and ſphe- 
ricall right angle, is lefle then a reRiline= 
all right angle, and yet it is not anacute 


angle, 


-——— - — — 
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F! +. The fourth Booke, which is 
Fl _ of 2 Figure» 
| 7 OR 6 INOS 
4 I. A figure is 4 lineate bounded on all parts, 
05 O the triangle 42s, is a figure Becauſe it 1s a plains 
T1) bounded on all parts with three fides, Soa circle is a 
| 'Y | figure : Becaulſc 1t 1 a plaine eyery way bounded with ons 
=: periphery. 
8 |: 
.e L 
2. The center is the middle point in afigures | 
In ſome part of a figure the Center, Perimeter, Radius, |. 
Diameter and Altitude are to be conſidered, The Center #: 
therefore is a point in the midſt of the figure ; ſo in the tri= 
angle, quadrate, andcircle;the center 1s, 4 e z, 
j 
| UL 
a 
k i ; Eats —_— 1 q 
| by if 
* | e 


Centrum 
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Centrum gravitatis,the centerof weight, in every plaine 
magnitude is ſaid to bee that, by the which it is handled or 
held up parallell ro the horizon : Orit 1s that point whereby 
the weight being ſuſpended doth reſt, when it 1s carted. 
Therefore if any plate ſhould in all places be alike heavie, 
the center of magnitude and weight would be one and the 
lame, | 


* 3+ The perimeter is the compaſſe of the freure. 


Or, the perimeter isthat which incloſeth the figure, This 
definition 1s nothing elſe but the interpretation” of the 
Greeke word. Therefore the perimeter of a Triangle is 
one line made or compounded of three lines, So the peri- 


@ | Oo 


meter of the triangle 4, is e3 0, So the perimeter of the cir- 
cle 4 is a periphery.as in e £0.Sothe perimeter of a Cube is a 
ſurface, compounded of fixe ſurfaces: And the perimeter of 
a ſpheare is one whole ſpharicall ſurface, as hereafter ſhall 


appeare. vj 


4. The Radics is avight line drawne from the cepter 
totheperimeter, 


Radius, the Ray, Beame, or Spoake, as of the ſunne, and 
| D $ cartE 


A > 
, oY 2 ? 
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cart \wheele 3 As in the figures under written are 42, 45, 4s; 


e "wy Q 
| 2 
| 
Ly a 
l a 


Itis here taken for any diſtance from the center, whether 
they be equall or unequall, 


5. The Diameter is a right lineriſcribedwithinthe 
feure by his center, 


As in the figure underwrittenare 4e, 41,40, Itis called 


| 


a a 


_—— 


the Diagomie, when it paſſeth from corner to corner, In 
folids it is called the Ax, as hereafter we ſhall heare, _ 
| > Therefore, 


6. The diameters inthe ſame figure are tufinite. 


| Althongh of an infinite number of unequall lines that be 
enly the diameter ,, which paſſeth by or through the center 
| not-- 'S 


) 5 ” ; 
LT OE 7 
«ob gs > HE RY IS 0. | 
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| notwithſtanding by the center there may be divers and ſun- 


dry. Inacircle the thing 1s molt apparent : as in the Aſtro- 
labe the index may be put up and downe by all the points of 
the periphery. So in a ſpeare and allrounds the thing is 
more eaſe tobe conceived, where the diameters are equall: 
yet notwithſtanding in other figures the thing is the ſame, 
Becauſe the diameter isaright line inſcribed by the center, 
whether from corner to corner, or {ide to ſide, the matter 
$killeth not, Therefore that there are in the ſame figure 
intinite diameters , it ifſueth out of the difinition of a dia- 


meter, ' 
nd 


7. The centy ofthe fiznre is inthe diameter. 


As here thou {ceft 2, e, 5, this ariſethout ofthe definition 


of the diameter, For becauſe the diameter is inſcribed into 
the figure by the center : Therefore the Center of the figure 
muſt needes be in the diameter thereof : This is by Archi- 
wedes aſſumed eſpecially at the 9, 10, 11, and 1 3 7 heoreme 

of his Iforropicks, or eAquiponderants. _y 
This conſeRary, faith the learned Rod. Snellius, 1s as It 
were a kinde of invention of the center, For where the dia- 
meters doe meete and cntt one another, there muſt the cen- 
ter needes bee, The cauſe of _ is for that in every figure 
2 re 
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if there is but one center only : Andall the diameters, asbe< 
| | - fore was faid, mutt needes paſſe by thatcenter. 


= Ry ; 


And 


V. 1t is in the meeting of the diameters. 


As in the examples following. This alſo followeth our 
of the ſame definition ofthe diameter, For ſecing that eve- 


1 


ry diameter paſſeth by the center : The center muſt needes 

be common to all the diameters : and therefore it muſt alſo 

* needs be in the meeting of them : Otherwiſe there ſhould 

WM be divers centers of one and the ſame figure, This alſo doth 
the fame Archimedzs propound in the ſame words in the 8, 


and x2 theoremes of the ſame booke, ſpeaking of Paralle- 
togrammes and Triangles, 2 


9. The Altituat is a perpendicular line falling from 
- the toppe of the fignre tathebaſe, + 


! Alrit4do, the altitude, or heigth,or the depth : For that,as 
18 |  _.. Iiereafter ſhallbee taught, is but Altitude verſa, an heighth 
i bh | with 


= 
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” with theheelesupward.] As inthe figures following are 
$ ac,io,uy,or 5, Neither is it any matter whether the 


* 


1, | 
#4 
S. 


| lbwied yp 


3h baſe be the ſame with the figure,or be continued or drawne 
7 out longer, as ina blunt + 
4% angled triangle, when 
the baſe is at the blunt 
corner, as here in the 
triangle ,"4e 5, is 49, || 


© ql 


10, An ordinate figure, isafignre whoſe bounas are 
equall and angles cquall, 


In plaines the Equilater triangle is onely an ordinate fi- 
gure, the reſt are all inordinate': In quadrangles, the Qua- 
drate is ordinate, all other of that ſort are inordinate ; In c- 
very ſort of Multangles, or many cornered figures one may 
be an ordinate, In crooked lined figures the Circle is ordi- 
nate, becauſe it is conteined with equall bounds, (one bound 
alwaiesequall to it ſelfe being taken for infinite many,) be- 
cauſc it is equiangled, ſeeing (although in deedeithere be in 
itnoangle) the inclination notwithſtanding is every where 
alike and equall,and as it were the angle of the perphery be 
alwaies alike anto it ſelfe: whereupon of Plato and Plutarch 
a circle is ſaid to be Polyoonia,a multangle; and of Ariſtotle 
Holegoma, a totangle, nothing elſe but one whole angle. In 

- mingled-lined figures there is nothing that 1s ordinate; In * 
| £3 5 " . *. dn WY _ ſolid 
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ſolid bodies , and pyramids the Tetrahedrum is ordinate ; 
OfPriſmas, the:Cube :- of Polyhedrumt's, three onely are 
ordinate, the otahedrum, the Dodecahedrum,and the Ico. 


fahedrum.In oblique-lined bodies,the ſpheare is concluded 
to be ordinate,by the ſame argument that a circle was made 


to bee ordinate. 


T1. A prime or firſt figure, is a figure which cannot be 
divided into any other figures more ſimple then it ſelfe, 


Soin plaines the triangle is a prime figure, becauſe it can- 
not ke divided into any other more fimple figure although 


' it may be cut many waies : And in ſolids, the Pyramis is a 


firſt figure : Becaule it cannot be dividedinto'a more ſimple 


folid figure, although it may be divided into an infinite ſort 


of other figures : Of the Triangle all plaines are made ; as 
of a Pyramus all bodies or ſolids are compounded ; ſuch are 
4ei.,andacto, Fer 


Aa, 


© 227 #rationall faure is that which is compuechended 


of a baſe aud height rationall betweene themſtlyes, 


So Excliae, at the.1. d, 13. faith, that a rightangled paral- 
lelogramme is comprehended of two, rightlings perpendi- | 
 eplar one to another, yidelicet one multiplied by che other, 


For Geometricall comprehenſion 1s ſomehmes as it were 
in numbers a multiplication : Therefore if yee ſhall grant 


the bale and height to bee rationalls betweene themſelyes,, 


__ _ 


that. 


\ 
_ - 4, w_ * 


' 
* 


" FIMmetere | 


thoſe figures which are heterogeneall ordinates , the qua- 
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that their reaſon I meane may be expreffed by xntmber of 
the aſſigned. meaſure ,. then the numbers of thei? fides 
being maltiplyed'one by another, the bignefſe of the figure 
ſhall be expreſſed, Therefore a Rationall figure 1s ms by 
the multiplying of two, rationall ſides betweene them- 
felyes, Therefore, 


- 13. The number of a rationall figure, is called a Fi- 
gurate number : And the numbers ofwhich it is made, 


thes ides of the figurate, 


Asif x Rightarigled parallelogramme be comprehended 
of the baſe fonte, and the height three, the Rationall made 
ſhall be 12, which wee here call the tigurate ; and 4. and 3, 
of which it was made, we name ſides. 


_ 14, Tſoperimetrall fi ures, arc figures of equall pra 


This is nothing elſe but an interpretation of the Greeks 
word; So a triangle of 16. foote about, is a1ſoperimeter to a 
criangte 16. foote about, to a quadrate 16, foote about, and 
toa circle 16. foote about, 


15. Of iſoperimetralls homogenealls that which is 
moft ordinate, is greateſt : Of ordinate iſoperimetralls 
heterogeneallsghat is greateſt which hath moſt bounas. 


So an equilater triangle ſhall bee greater then an 1ſoperi- 
meter inequilater triangle ; and an equirraral, greater then 
an unequicrurall : ſo in quadrangles, the quadrate is grea- F 
ter then that which is not a quadrate : ſo an oblong more 
ordinate', is greater then an oblong leſle orginate. So of 


drate is _— then the Triangle ; And the Circle, then 
the Quadrats, p 
S568 D 4 We - 
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. 16.1f-prime figures be of equall height, they are 
' inreafon one unto another ; 'as their baſes are; CAnd 
contrariwiſe. | 


The proportion of firſt figures is here twofold ; the firſt is 
dire mm thoſe which are of equall height. In Arithmericke 
| welearned; That if onenumber doe multiply many num- 
bers, the produdts ſhall be proportionall unto the numbers, 
multiplyed: From hence 1n rationall figures the content of 
thoſe whichare of equall height is to bee\exprefled by a 
number, As in two right angled parallelogrammes, let 
4. the ſame height, multiply 2, and 3. the baſes; The pro- 
duds 8, and 12, the parallelogrammes made, are directly 
proportionall unto the baſes 2, and- ___ 
3. Therefore as 2. is unto 3. ſois8. | | 
unto 12, The fame ſhall afterward 4, g | 4 
appeare-in right Priſmes.anÞCyli= | +}, \ 
nders, In plaines, Paralletogramms | 
are the doubles of triangles ; In 
ſolids, Priſmes are the triples of pyramides : Cylinders, the 
triples of Cones. The converſe of this elementis plaine our 
of the former alſo.: Firſt figures jf they be in reaſon one to 
another as their baſes are, then are they of equall height, to 
witt when their products are proportionall unto the multi- 
plyed, the ſame number did multiply them, &Therefore, 


| 17. If prime fignres of equall heichth have alſo & 
quall baſes, they are equall, - eb av 6 ge 


[The reaſon is,becauſe then thoſErwo figures compared, 
have equall fides, which doe make them equall betweene 
themſelves ; For the parts of the oneapplyed or laidunto 
the parts of the other, doe filt anequall place;as was tatight 
at the 10.e. j. S,T$So Triangles, fo Parallelogrammies, and 
{o other figures propoſed are equalled upon an <quall baſe. 


18 7/ 
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18: 1fprime figures be reciprocallin baſe a#iil height, 
they areequall'*' Andeontrariwiſec 0 ir 
The ſecond kind of proportion of firſt figures is recipro- 
call, This kinde of proportion rationall and expreſſible by 
a number, isnor to be hadin frſioures therdſetven ; but in 
thoſe that are equally manifold to them,as was taught even 
now indire& proportion': As for example, Let theſe two 
right angled parallelogrammes ; unequall in baſes and 
hezghths 3, 8, 4,6, be as heere thou ſeeſt ; The proportion 


| 

__ FIY —l _—_ 
reciprocall is thus, As 3 the baſe of the one, is unto 4,thebaſe 
of the other : ſois 6.the height of the one is ro 8.the height 
of the other : And the parallelogrammes are equal], viz.24, 
and 24. Againe, let. two ſolids of unequall baſes & heights 
( for here alſo the baſe is taken for the length and heighth ) 
te.12, 2, 3,0, 3, 4+ The ſolids themſelves ſhall be 72. and 
73 as here thou ſeeſt ; and the proportion of the bales 


and heights likewiſe is reciprocal: For as 24, ivunt618; 
fo 18.4,unto 3.The cauſe is out of the golden rule of propor= 
tion in Arithmeticke 3 Becauſe twice two ſides are proper 

F{2Y tionall : 
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tionall . Therefore the plots made of them ſhall be equail 

And againe, by the ſame rule, becauſe the plots are equall : 

Therefore the bounds are proportionall ; whichiis the con- 
 verſcof this preſent element. 


| 19, Like FuYrYes ave equiangiea f Cures, and pro: 
poremalane ankes of rhe equal! angles. | 


Firltlike figures:are defined, thenare they; compared ons - 
with anothee,. ſimilitude of figures 4s not onely of prime f- 
gures, and of ſuch as are compounded of prime, figures, but 
generally of all" other whatſoever. This fimilitude conſi- 
lteth in two things, to witt in the equality of their angles, 
and proportion of their ſhankes, 


Therefore, 


20. Like figures have anſmerable bounds ſubtended 
94inſt their equall angles ; and equallif they them: 
ſelves be equall. RR 

Or thas, They have their rermes ſubrended tothe equalf 
angles correfpondently proportionall And equall ifthe 
fignres themſelyes be equall ; H, Thisis a confe@ary out of 


-y 


the former definition, . And 


— 


21. Like peures are ſituate alike, when the pro- 
portionall bounds doc anſwer one another in like y 6 
#10n. —_ * 


The ſecond conſeRary is of (ituation and place. And this 
like ſituation is then faid to be when the upper parts of the 
one figure doe agree with the upper parts of the other, the 
lower, with the lower; and” 1o the other differences of 
meds}! rin 


22 Thoſe 


wm 
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22. Thoſe figures that are like unto the ſame, arelike 
betweene themſelves, Wy 


' This third canſeRary is manifeſt out of the definition of 
like figures, For the Emilitude of two figures doth conclude 
bath the ſame equality m angles and proportzon offides be- 


tweene themſelves, And 


. @4 
: 


- | 


2 3.1f unto the parts of a figure given, like parts aud 
alike ſituate, be placed upon s , $a, given, alike figure 
ond likely Jn untothe figwe given, fhall bee made 
accordingly. 


This fourth conſetary teacheth our of the faid defmitton, 
the fabricke and manner of making of a figure alike and 


kkely fituate unto a figure given, Sy. 


2 4. Like figures have a reaſon of their homologallor 
correſpondent ſides equally mapifold unto their dimen- 
fions.: and a meane proportionat{leſſt by one, 


Plaine figures have but two dimenſions, to witt Length, 
and Breadth : And there- | 

fore they have but a dou- 
bled reaſon of their homo- 
logall ſides, Solids have - | 
three dimenſions , videl, | þ | 
Length,Breadth, & thick- | | 
neſſe: therefore they ſhalf | 6 18 f 
have a treabled reaſfonof 4] g | | 1 
their homologall or cor- | | 
reſpondent ſides. In $.and | a, | 
18, the two plaines gi- x 
ven, firſt the angles are &- = 3 


quall :. ſecondly, their ho- / 
molegall ſide 3. and 4. and 3+ and 6, are proportionall 


Therefore the reaſon of 8. the firſt figure, unto 18, he we 
retro [CALON 


Te 


II 
tt. 
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cond, is as the reaſon .isof 2, unto 3.:doubled, Bur: the rea= 
ſon of 2. unto 3, doubled, by the 3. chap. 1j. of Arithme+ 
ticke, is of 4, to 9. ( for 7? 18 5 ) Therefore the reaſon of 
8.unto 18, thatis, of the firſt figure unto the ſecond, is of 
4. unto 9, In Triangles, which are the halfes of rightangled 
parallelogrammes;there is the ſame crath.andyerby it cle 
notrationall and to be expreſſed by numhers, -* © 
- Said numbers are alike in the trebled reaſon of their ho-= 
mologall ſidesg As for example, 60. and 480, ate like 
ſolids ; and the ſolids alfo comprehended in thoſe num- 
bers are like-ſolids;as here thou ſeeft : Becauſe their fides, 
4.3.5-and 8.6, Io. x" IfFQA 
are | proportionall | 
betweene them- : - v a 
ſelves. But the rea- | HI NOS | 
ſon of 60. to 480. 1 
is the reaſon of 4. 
to $. trebled, thus * 
4$4+(5+.. ; that is of 
1, unto 8, or ottr- 
pla,which you ſhall 
finde in the divi- 
* ding of 480. by 60. 1 wt: a nd 
Thus farre of the firſt part of this element : The ſecond, 
that like figurs have a meane, proportional leſſe by one,then 
are their dimenſions, ſhall be declared by few. words, For 
plaines having but two dimenſions , have but one meane 
proportionall, ſolids having three dimenſions , have two 
meane proportionalls, The canſe is onely Arithmeticall, as 
afore. For where the bounds are but 4+ as they are in two 
plaines,there can be found no more but one meane propor- 
tionall , as in the former example of 8, and 18, where the 
homologall or correſpondent ſides are 2, 3. and 4. 6. 
2 _ Therefore, 
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Againe by the ſame rue, where the bounds are 6. as th 
are intwo ſolids, there may bee found no morebut two 
. meane proportionalls : as in the former ſolids 30.and 240, 
where the homologall or correſpondent ſides are 2. 4. 3. 6. 


Therefore, 


3.10, 


30 G60 120 240 


—— 
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Thetefots,) 2 5.1fright lines be continually proport;- 
*  ojall,, more by one then are the d:menſions of like fi- 
gures likelily fitaate unto the firft and ſecond,it ſhall 
be as the irf right lint is unta the laſt, ſo the firſt fi. 


_ - gwreſhall beunto theſecond : And contrariwiſe. 


* Out of the Gmilitude of figures two conſe Qaries doe a . 
riſe, in part only, as is their axiome, rationall and expreſſa- 
ble by numbers. It three right lmes be continually propor- 
tionall, it ſhall be as the f&ſt ts unto the third : So the recti- 
neall figure made upon the krlt, ſhall be unto the reilineall 
figure made upon the ſecand, alike and likelily ſituate, This 
may in ſome part be conceived and underſtood by numbers, 
As for example, Let the lines given,be 2.,foot, 4. foote, and 
$ foote. And uponthe firſt and ſecond,let there be made like 
fieures,of 6. foote and 24.foote ; So I meane,thar 2.and 4, 
be the baſes ofthem. Here as 2. the firlt line, is unto 8.the 
third line: So is 6.the firſt figure,unto 24. the ſecondfigure, 
as here thou ſeelt, | 


i 
Fs! On 24 
Codd = 38 SIR: 
oy - 


Againe, let foure lines continually proportionall, be x, 2] 
4.$. And let there bee two like folids made upon the firft 
and ſecond: vpon the firſt, of the fides 1. 3. and 2, lee it be 
6.V pon the ſecond, of the ſides 2.6. and 4, let it be 48. As 
the firſt right line 1, is untothe fourth 8, So is the figure 6. 
unto the ſecond. 4$. as is manifeſt by diviſion. The exam- 
ples are thus, © | Mates 


-- f 
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| Moreover by this ConſeRtary a way is laid open leading 
unto the reaſon of doublinggtreabling, or after any manner 
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way whatſoever aſſigned increaſing of a hgure given. For 
a$the firſt right line ſhall be unto the laſt ; ſo ſhall the firſt 
figure be unto the ſecond, And 


26. If foure right lines bee proportionall betweene 
themſelves: Like fignres likely ſituate npon them, ſhall 
be alſo proportionall betweene themſelves : And con- 
trariwiſe, out of the 22. poj.and 37. fXx|- | 

The proportion may alſo here in. part bee exprefled by 
numbers :. And yet a continual is not required, as it was: 
in the former. | ILEEL 
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In Plaines let the firſt example be, as followeth. 
The cauſe of proportionall figures, for that twice two ts 
gures have the ſame reaſon doubled. 


ſ <— 


In Solids let this bee the ſecond example. And yet hers 
the figures are not proportionall unto the right lines, as be- 
fore ure of equall heighth were unto their baſes ; but 
they themſelves are proportionall one to another, And 
yet are they not proportionall 18 the ſame kinde of prg- 
portion, PEIVAY $6 KS þ | 

The cauſe alſo is here the ſame, that was before : To 
witt , becauſe twice two figures have the ſame reaſon 


27. Figures filling a place,are thoſe which being any 
way ſet about the ſame point, doe leave no voide roome, 


This was the definition of the ancient Geometers, as ap- 
peareth out of Simplicins, in his commentaries upon the 8, 
chapter of Ariſtotle's 11j, booke of Heaven : which kinde 
of figures Ariſtotle in the ſame place deemeth to bee onely 
ordinate,and yet not all of that kind:But only three among 
the Plaines,to witt a Triangle, a Quadrate,and a Sexangle : 
oy Solids, two ; the Pyramis, and the Cube. But 
if rhe filling of a place bee judged by right angles, 4. in a 
Plaine, and $, ina Solid, the Oblone of plaines, and the 
ORahedrum 


5 a 
w_ wy G en 2 - 
"*_ . " 
< 4 WW”. 


. The fourth. Booke, 49 


Oahedrum of Solids ſhall(as ſhall appeare intheir places) 
filla place; And yet is not this Geometrie of Ar:/tar/: 
accurate enough. But right angles doe determine this ſen- 
tence, and ſodoth Exclideout of the angles demonſtrate, 
T hat there are onely five ordinate ſolids ; And fa doth Ps- 
tamon the Geometer,as Simplicus teſtifieth, demonſtrate the 
queſtion of figures filling a place. Laſtly,if igures,by lay« 
bm ing of their corners together, doe make ina Plaine 4. right 
[6.14 angles, or ina Solid 8, they doe fill a place. | 

Of this probleme the ancient geometers have written, as 
we heard evennow : And of the latter writers, Regiomon- 
rants 1s ſaid to have written accurately ; And of this argu- 
— ment Maxceolycis hath promiſed a treatiſe,neither of whuch 
' _ asyetit hathbeene our good hap toſee, 

Neither of theſe are figures of this nature, as 1n their ane 
places ſpall be proved and demonſtrated. 


| 28, A round figure is that, all whoſe yaies are e- 
Such 1n plaines ſhall the Circle be, in Solids the Globe or 
Spheare. Now this figure, the Round, 1 meane, of all Iſo- | 


perimeters 1s the greateſt, as appeared before at the 15, e. 
For which canſe P/ato, in his Times or his Dialogue of 


the World faid ; That this figure is of all other the orcateſt. 


And therefore God,laith bail make the world ofa ſphea® 


ricall 


————— 


— 
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| | ricall forme, that within his compaſle it might the better 
| containe alt things : And Ariforle, in his Mechanicall pro- 
T | blems, faith ; That this figure is the beginning, ya e, 
F = and cauſe of all miractes.. But thoſe miracles ſhall in their 
 * time God willing; be manifeſted and ſhowne. 
LE Rotundum, a Roundle,let itbe here uſed for Rorwnada fign- 
* 128 |  . ra,around figure. Andindeede Thomas Finkins or Finche, 
_- +. as we wouldcall him, alearned Dare, ſequeltring this ar- 
b ! ; | FE |: gument from the reft of the body of Ceometry, hath intitu- 
1% ted that his worke De Geometria rotundi, Of the Geometry 
=: | of the Round or roundle, 


mY N 
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29. The diamcters of a rowndle are cut in two by 
equall raics, | 


& " TO. _ 
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The reaſon is, becauſe the halfes of the diameters, are thE 

[© raies, Or becauſe the diam:ter 1s nothing elſc but a doubled 
[A | ray : Therefore if thou ſhalt cut off fromthe diametet fo 

WT & much,as is the radius or ray, it followeth that ſo much ſhall 

Wo ſtill remaine, as thou halt cute of, to witt one ray,which is 
L.\ the other halfe of the diameter. S”, | 


| And here obſerve, That Bj/ec4re, doth here, and in other 
1} places following , ſignifie to _cutte a thing.imto two equall \ , 


ts EZ parts Or portions 3, And {lo B iſcgmemtum, FO be one ſuch pot- 
| tion 3 And Ziſef, {uch alike cutting or diviſion. 


| 30, Rounds of equall diamcters ave equall, Ont of 
| the 1. 4.ith, ; 


| - #1 Circles and Spheares are equall, which have equall diame- 
| ' ters. Forthe rates, which doe meaſure the {pace berweene 
EE - the Center and Perimeter, are equall, of which, beicg dou» 
&il bled, the Diameter dothconſiſt, Sz, 3 
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The fifth Booke, of Ramus his 


Geometry, which is of Lines and 
Angles ina plaine Surface. 


_ : — —— FIR _ 


I. A lintate i cither aSurface or a Boay. 


Tueatum, (or Lineamentum) x magnitude made of lines, 

as was defined at 1. e. 1ij, is here divided into two 
kindes : which 15 eaſily conceived out of the ſaid definition. 
there,in whicha line is excluded,and a Surface 8 a body are 
comprehended. And from hence aroſe the diviſion of the 
arte Metriall into Geometry ,of a ſurface,and Stereometry, 
of-a body, after which maner P/ato in his vij. booke of his 
Common-wealth, and Ariotle in the 7. chapter of the firlt 
booke ofhis Poſterzorums, doe diftinguiſh betweene Geo- 
metry and Stereametry: And yet the name of Geometry 1s 
uſed to ſignifie the whole arte of meaſuring in generall. 


2. CA Surface is a lineate only broade. 5. dj. 
As here ae30, and #y 57, The definition of a Surface 


peed Oo 


a 
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doth comprehend the diſtance or dimenſion of a line, to 
Gas EEE. 


and champion fields, and doe not enter 1nto the ear 
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witt Length: But it addeth another diſtance , that is 
Breadth, Therefoce a Surface is defined by ſome , as Pro- 


cls ſaith, to be a magnirude of two dimenſions. But two 


doe not ſo ſpecially and ſo properly define it. Therefore a 
Surface is better defined-, to bee a magnitude onely 
long and broad, Such, faith Apolſomirss, are the ſhadowes 
upon the carth,which doe farre and wide cover the —_ 
, hor 
have any manner of thickneſle ar all, | 
Epiphania , the Greeke word , which importeth onely 
the outter appearance of a thing, is here more ſignificant, 
becauſe: of a- Magnitude thete 15 rniothing viſible or tobee 
ſeene,but the ſurface, pgs 


3- Theboindof 4 ſurface is alin, 6. "7 P 
The matter in Plaines is manifeſt, For a three cornered 


- fanface'is bounded with 3: lines : A'foure cornered {inface; 


with foure lires, and fo forth : A Circles bounded.-with' 
oneline. But in a Sphearicall ſurface the matter is not ſo 
plaine: For it being whole, feemeth nar to be bounded with 
a line. Yet if the manner of making of a Spkearicall ſurface, 
by the converfto or turning about of a ſemiperiphery,the be» 
ginning of it,as a[ſo the end,fhalbe a line,ts wit a ſemiperi- 
phery: And as a point doth not only a&#,or indeede bound 
and end alme: Bur 1s potentza,or in power; rhe middeſt of it : 

So alſo aline boundeth a Surface a&z, and an innumerable 

company of lines may be taken or ſuppoſed to be through- 
out the whole ſurface. A Surface therefore is made by the 


motion of a lines as a Line was made by the motion of a 
point. ; 


4. Wi; ſurface 7s either Plaine or Bowed, 


The difference ot a $ urface,doth anſwer to the difference 
of a Line, in ſtraightneſie and obliquity or crookedneſle, 


Oblizaum, oblique, there ſignified crooked. :. Not right. 


'or ſtrught: Here, unevenor bowed, either upward or 


downeward, Sn, 5 A 


a 
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'mvyaineto'acke it, For neither may wee -- 


- draw a right line. For from the toppe 
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5. Apliine ſurface is a ſurface, which lyeth equally 
betweene his bounds, out of the 7. aj. 
As here thou ſeeſt in 4e 50, That therefore a Right line 
doth looke two contrary waies , a , 
Plaine ſurface doth looke all abour a 
every way, . that-a plaine ſurface |. | 
ſhould, of all. ſurfaces withinthe | | [þ 
ſame bounds, be the ſhorteſt : And _ 
that the middeſt thereof ' ſhould 
hinder the {ight of the extreames, 
I aſtly, it 1s cquall to the dimenltion . " 
betweene thelines: It mayalſo by © ; 
one. right line every way ala | 
be tryed, as Procl*s at this place doth intimate, 

Planum, a Plaine, is taken and uſed for a plaine ſurface ; 


as tefore Rotwndum, a Round, was uſed for around figure. 
| Therefore, 


6. Fromapoint unto a point we may, in aplaint ſur- 
face, draw a right line. 1 and 2.poſt. j. 

- Three things are fromtlic former ground begg'd : The 
firſt is of a Right line,  Arightline and a periphety were 
in the ij; -booke defined : But the fabticke or making of 
them both, is here ſaid tobee'properly in | 
a plaine. mm! 9 CTC STONE YO 

The fabricke or conſtryRion of a right 

line 18 the x. petition. And juſtly 151t re-' * VIS 
quired that it may-beedone'onely upon #- 7 + 
plaine : For tm anyother ſurface it were 


poſſibly in a ſphericall betweene two 2 
points draw a right line : Neither may 
wee poſſibly in a Conicall and Cylindra- 
ceall berweene any two points aſſigned 


E 3 ufito 
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Unto the baſe that in theſe is only poſſible : And then is it 
the bounde of the plaine which cutteth the Cone and: Cy» 
linder. Therefore, as 1 ſaid, of a right plaine it may onely 
juſtly bee demanded: That from any point affigned, unto 


any point aſſigned,a right line'may be drawne, as here from « 


auntoe. 

Now the Geometricall inſtrument for the drawing of a 
right plaine is called Amuſſtr, & by Perelemey, m th62,chap- 
ter of his firſt booke of his Muſicke, Reg»la, a Rular,ſuch as 
heere thou ſeelt, | 

And from a point unto a point is this juſtly. demanded to 


be done, not unto points + For neither doe all points fall in 


arightline : But many doe fall our tobe in acreokedline, 


And in a Spheare,a Cone & Cylinder a Ruler maybe apply-- 


ed, but it muſt be a ſphearicall,. Conicall, or Cylindraceall, 


But by the example of a right line doth Fitelho, 2 p j. de- 


maund that betweene ewo lines a ſurface may be extended: 
And ſo may it ſeeme in the Elements, of many figures 
both plaine and ſolids, by Exclide to be demanded ;_ That a: 
figure may be deſcribed; at the 97. and 8. e 13, Item thar a fi- 
gure may be made vp, arthe 8, 14, 16. 23.28. p.vj, which 
areof Plaines, Itemat the. 25. -33.,.33- 34. 36. 49: Px). 
whichare of Solids, | Yetnotwithſtagdinga phaine {arface, 
and a plaine bocy doe meaſure thei reditade by a right 
line, ſo that js poſtv/andi, this right of begging to have a 
mug granted may ſeeme. primarily to bee in a right plaine 
ine, | a logs 

Now the Conrinwation of, a rightline.is nathipgelſe, but 
the drawing out farther of a. ling now Adrawne., and that 
from a point unto apoint,as we may*centinue the Tight line 


J\ 4e.unto i,wherefore the firſt and ſecond Petitions of £xc/de 


do agrecin one. | 


Fl bg And] 7.Ts 


' Cp, "oe 


* 
Py. EN 8... »; 


_ | 4 —— : ; - 
a SE — * LO? #4. vs h 


The. fift Booke.. 55 
AndJ] 7. Tofet at 4 point aftigned 4-Right lint equal 
to another right line given: And from 4 greater, 
to cut off a partequall toaleſſer.2. aud 3.pj. 
” AsfertheRighrlinegiven / ©: 1 | 
be ae. And to1.a pontallig-- ,_ 
ned, grant that 59. equall to 


the ſame ae. may bee ſet. 


Item,inthe ſecand example, 1 _—— 
let 4e. bee greater then # 0. - 
And ler there he cut off from 
the ſame 42. by applying of 
a rular made equall toz04he - go nn. # 
the lefler,portion 4 ».as here Fi 
For if any man ſhall thinke ;;_ 
thatthis ought only to bedon.. - -- | 
in the minde, hee alſo ,' as it . 
were, bearesa ruler in his minde, that he may doe it by the 
helpe of the ruler. Neither is the fabricke in deede, or ma- 
king of one right equal to another: And the cutting off from 
greater Rightline , a portion equall.to alefler, any whut 
harder, then it was, having a pointand a diltance given, to. 
deſcribe a circlo:Then having a Triangle,Parallelogramme, 
and ſemicircle given,to deſcribe or make a Cone,Cylinder, 
and ſpheare, all whichnotwithſtanding Excliae did account 
as principles. | Therefore, 


» 


2. Oneright line, or two cutting oneanother, are in 
the ſame plaine, ont of the 1. and 2.Þ xe 


One Right line may bee the common ſe&ion of twa 
plaines+ yer all or the- whole in-the fame-plaine ts one - 
And 'all the whole is in the ſame other : And fo the 
whole is} the ſame plaine. Two Right lines cutting one 
another , may bee in two 'plaines cutting one of another ; 
But thena plaii®.may be S__s by. them DS — 

; 4 : 
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: {tanding a peri 
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of thetn ſhall be inthe fame'plaine.. And this plaine 1s geo- 


merrically to be conceived : Becauſe the ſameplaine isnor: 


alwaies made the ground whereupon one oblique line, or 


two cutting one another are drawne, when a periphery 1s . 


in a ſphearicall : Neither may all peripheies cuttingone 
another be poſſibly in one plaine. RTE: mY 
n 


v. With a rieht line giventd deſcribe # peripherie. 


This fabricke or conſtruRion is'taken ofrofthe 3, Periti- 
on which is thus. Having a center and a diſtance given to 
deſcribe , make, or. draw. a circle: - 
Burt here the terme or end of acir- 
cle is onely ſought, which.is berter ©| |; 
draywne out of the definition'of x * 
periphery, at the 10.e ij. Andina - 
plaine onely may that converſton or 
turning about off a right line bee. 
made : Not in a ſphearicall; not in & 
Conicall, not in a Cylindraceall, 
except it be in top, where notwith- 
phery may bee deſcribed. Therefore before 
{to wt at the (aid 10.e i}, ) was taught the generall fa- 


Ce 


 bricke or making -of 'a Periphery* Kere wearejnformed 


how todifcribe a Plaine periphery, as here, 


4 
\ 


Now as the Rular was the inftrument invented and ſed 
for the drawing of a right line : ſo #{ſo may the fame Rawar, 


uſed after another manner, be rhe'inſtrument to deſcribe or 


draiy a periphery withall. And indeed ſuch is that inſtru. 
merit uſed by-the Coopers ( and other like artiſts) for the 
rounding of their-bottomes of theit tubs , heads of barrells 
and otherlike vefſells ; Purthe Compaſſes, whether ſtraight 
thanked or bow-legg'd , cfnch as here thou feeſt, it skil- 
leth not,arefor alpurpoles and pratiſes, mn this caſe the beſt 
and readielt. And in-deed the Compaſſes, * all ;:Zeometri- 


call 
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call 'inftrumlnts, are-the moſt exceltent,ayd bywhoſe kelp 


famons Geometers have ——_ That all the I of 
geometry may bee wroughtand performed/: And _ is 
a bogke extant, ſet out by Jos Bagtiſt, an Italian, teaching 

Haw by one opening of the Corhpaſſes all the problems. of 
Euclide may be reſolved: And feronymus, Cardanns a famous 


Mathemartician, in the.1 5, booke of his Subtilties, writeth, 
that there was by the helpe of the Compaſlesa demonſtra- 
tion ofall things demon ated by Enuc found outhy: 'F in 


and one Ferraris -* _— , 
Talk, the nephew of Deudaluy by hiof feryis ſaid inthe 
VII}. booke of Ovids CMetamorphoſrs, to have beene the in- 
ventourof this inflrument : For there he thus writeth of 
him and this matter ; - ---Et ex »n0 duo ferrea brachia : nodo: 
Jun xit, ut equal; ſpatio dt iſfantious al is : *Altera pars ſtaret, 
pernattera ducexet orbem.. | \ (ker tore 


10. The raics of the ſure, or oor _ periphery, 
areequall, SB arid 

COLITEDLT 
Thereaſon is, becauſe the ſame right line 13 every .w % ED 
. converted orturned about: But here'by the Ray © thercti- 
phery, muſt bee underſtood the Ray the an 


within the per) Iphery' 
I. If 


— 
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4T.2f two equgilperipberies, fromthe ends of e quall 
' ' ſhankes of an aſsignead reffilineall angle , doe meete be 
fore it, 4 right line drawne from the meeting of thens 
unto the toppe or point of the angle, [hall cut it into two 


. _equall parts, 9,pj. \ 


Hitherto we have ſpoken of plaine lines ; Their affeRi- 
on followeth, and firſt in the BiſeAion or dividing of an 
Angle into twoequall parts. | 
Let the right lined Angle to bee divided into two equall 
parts bee e45,- whole equall ſhankes lee | 
them be 4e.and 41.(or if they be unequall, 
let them be madeequall, bythe 7 e.)Then 
two equall —_— from the ends e and 
5, mect before the Angle ins, Laftly,draw 
aline from s, unto «4, I ſay the Ven 
is divided into two equall parts. Forby 
drawing the right lines oe,and 9s, thean- 
gles 0ae, and 944, equicrurall, by the 
grant, and by their common ide 4 0. are. 
equall in baſe e 0, ands 0, by the 10& (Bee 
cauſe they are the eaicoofh equall periphe- 
ries. ) Therefore by the 7.c ij. theangles 947, and o 47. 
are equall : And therefore the Angle e az. is equally divi- 
dedinto two parts. _ 


p 


I2..1/twoequall peripheries from the ends of aright 
line given, doe meete on each ſide of the ſame, a right 
line drawne from thoſe meetings, ſhall azvide the right 
Une grvenintotwoequall parts, 10. pj.” 


Lettheright line givenbee ae, And let twoequall peri- 
pherics from the ends 4. and e. meete in 5. and 0, Then from 
thoſe meetings let theright line ; 0, be drawne. I ſay, That 
&e, 1s divided into two cquall parts, by the ſaid _ thus 

F rTaWwne, 


'z0, doth cut the angle 4ze, 


rs The fift pooke; [2 
drawne, -For- by drawing YA" 13 
the raies of the equall pert1- 

pheries 74, and ze, the ſaid 


into-two equall parts, by the 
11.C, Therefore the angles - : 
414, and xe. being cquall and equicrurall (ſeeing Foe | 
ſhankesarethe raies of equall os by the grant. ) 
have equall baſes 4%, and -e, by the 7.ci1j, Wherefore 
ſeeing the parts 4#. and *e, are equall, 4 e, the aſſigned 
right line is divided into two equall portions, 


T3. 1f 4 right line doe fland perpendicular upon an- 
other right line , it maketh.oy each ſide right angles : 
And contrary wiſe. | 


A right line'ſtandeth upon a right line, which cutteth,and 
is not cut againe, And the Anoles on each fide, ate they 
which the falling line maketh with that underneath it,as is 
manifeſt outof Prochze, at the 25. pj. of Enclide; As here 
ae, the line cut : andz0. the inſiſting line, _ 
letthem be perpendicular ; The angles on... - ©. = 
Each ide, to witt 430, and-e 50; ſhall bee. >. 
Lp les, by.the 13, © ij... __.. | 

The Rx4ar, for the making of ſtraight 
lines on a plaine, was the firft Geometr1- 
call inſtrument: The Compaſſes , for the [ 
deſcribing of a Circle,” wasithe ſecond :- | 
The-Norma or Sqxare forthe truc orefting.. , 
of a right line in the ſame plaine upon a-g——? 
nother right line, and then of a ſurface and 
body,upon a ſurface or body , is the third, 

The figuretherefore is thus. LIES 

Now Perperdiculz,an inftrument with a line & a plummet 
of keade appendantupon it, uſed of ArchiteRs, Carpenters, 
and Maſons, 1s mecrely phyficall: becauſe heavie things Fl 

turally 


——— = —— — 
% 
- 
. 


ak 
WL Ws ID 


- 
_ > —— - ———— od 
” 
1. 


Y 


The ft Booke, 


arally by] their weight are in ſtraight linEs carried perpenz 
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dicularly downeward. This inſtrument is of two 
ſorts : The firft, which they call a Plumbe-rule, is 
far the trying of an ere perpendicular,as whether a 
columne, pillar, 'or any other kinde of building bee 


Tight, that is plumbe unto the plaine of the horizont 


& doth not leane or reele any way. The ſecond is for 
the trying of examining of a plaine or fidore, whe- 
ther it doe lye parallell. to the horizont or not. There- 
fore when'theline from the right angle, doth fall 
upon the middeſt 6f the baſe ; it ſhall:ſhew that the 
length is equally poyſed, The Latines call it. Zi- 
bra, or Lib:lla, a ballance : of the Italians Livelto,and 
vel Archipenaolo, Achildylo ; of the French, Nivelle, 
or Niueas : of ns a, Levill, © " Therefore 

I 4.1} a right line do ſtand upon a right line, 
it maketh the angles on each ſide equall to two 
right awgles : and contrariwiſc out of the 13.anud 


I4eP]- 


For two ſuch angles doe occupy orfill the ſame 
place that two right angles ; Therefore 
| they 
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are equall to them by the 17+ 
Fg f the infſting line be perpen- © 
dicular unto that underneath it, 1t 
then ſhall make 2.right angles,by 
the 13.e. If itbcenot perpendi- 
cular,& do make-two oblique an- 
gles, as here 450, ando 36. are yet | dnt yg 
ſhall they occupy the ſame place : 
that two right angles doe : And 
therefore they are equall to two right angles,by the ſame. 
The converſe is forced by an argument «6 impoſſibl;,;or 
ab abſurdo, fromthe abſurdity which otherwiſe would fol- 
low of it : For the part mult 0- : 
ctherwiſe needes bee equallto the A 
whole, Let therefore the infiſtin 
or !ſtanding line- which meknk TEROILAL [3 
twoanglesaeo,apdaeu,oncach. + |. 
ſide 'equall-to two right angles, | 
beae.'I ſay that 9c. andesz. are 1 / 
but one right line.” Otherwife let © —————41 
oe, bee continued unto #, by the HF; He 
6.e, Now by the 14.c,or next former element, ?'0,& ze #, 
are equall to two right angles; To which alſo'o ea, & ae, 
are equall by the grant : Let a eo. the common angle be ra-" ' 
ken- away : then fhall there belefr 2 e ». equall to ze, the 
partto the whole, which is abſard and impoſſible. Here- 
hence is it certaine that the two right s oe, and ez, are 
| And 


in deede but one continuall right Line, 
. T5. Tf two right lines doe cut one another, they doe 
wake the angles at the top equallang all cquall to foure 


right angles, 15.Þ jo. 
Anguti ad verticem , Angles at the top or head, are called 


Verticall angles 'which have their toppes meeting inthe 
{ſame point.. The Demonſtrationis: Becauſe thie lines cat- 
twgone another 7' are cither' pexpendiculars, and then-alb 

re righe 
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62 The fift Booke; 
Tight angles are equall as heere : Or eiſe they are oblique; 
and then alſo are the ver- a 1 


ticalls equall, as are 4 #3; 
and oe: And againe, 
4#0,, and £#% Now 
a#:,and o # e, are equall, 
becauſe by the 14.e. with 
« 4 0,the common angle, 1 
they are equall to two 4 
right angles : And there- | 
fore they are equall be- 
tweene themſelves, Wherefore 4 #0, the faid common 
angle beeing taken away, they are equall one to another, 


And 
16. If two right lines cut with one right line, doe 


make the inner angles on the ſame ſide greater then two 


r:4bt angles, thoſe onthe other fide azajinſt them ſhall 
be leſſer then two right angles, | 


A here, if a» y, and « Ji, 


bee greater then two right @,__ / 
anglesex7, and # yo, ſhall -j* Th. 
bec leſſer then two right ; __ [Þ——— 0 
angles. | / 


17. If from A; n: aſiigned of an infinite right line 
given, two equall parts be ou each ſide cut off : and then 
from the points of thoſe ſettions two equall circles doe 
meete,a right line drawne from their meeting unto the 


point afrigned, ſhall bee perpendicular unto the line 
given, Ile Pj. 


Aslet a, be the point —_— of the infinite line given $ 
and from that oncach ſide, by the 7, c: cut off equall porti-, 


ons 


The fiſt poke; 


ons4e ,and a7, Then let two S 

equall peripheries from the 

points e,and i,meete,as in 0,1 9 of + te 

ſay that a right line drawne e \01{$:it: 


from o, the point of the mee- 

ting of the peripheries, unto . .. — 

F a.the point given,ſhalbe perpendicular upon the line given; 
A Fordrawing the right lines 0 e,& 02,the twoangles ea o,and 
za 0, oneachſide, equicrurall by the conſtruQion of equall 
ſegments on each ſide, and o a, the common ſide, ate equall 
in baſe. by the 9. e, And therefore the angles themſelves 
ſhall be equall, by the 7. e 1ij. and therefore againe, ſeeing 
that 4 9, doth lic equall betweene the partse a, and 34, it is 
by the x3. e 1j- perpendicular upon it. 


18. If a part of an infin:te right line, bee by a periphe- 
ry from a point given without , cut af a right line from 
the ſaid point, cutting in two the ſaid part, ſhall bee per= 
pendicular upon the lint given. 12.þj. 

Of an infinite right line given, letthe part cut off by a pe" 
riphery of an externall cen» 


terbe 4e : And then let zo, PETS - 
þ cut. the ſaid _part into two. . 
+ parts by the 12. e. [ ſay thas 
{1 7 04s perpenidicifar unts the 


ſaid infiaiteright-line. Fot 
it tandeth upright, and ma- 


keth 4 o'r, | £07, cquall' 


19. If two right lines dr twne at hab 9 
plaine doe never meete, they 190 paralletli, &'3 5: tfe 

Thus much of. the Perpendicutarity of phine Fight lines: 
Paralleliſm, or their parallel equality doth follow. - - 
jar" 


* \ ah 4 
as; Fo _- 
5 vx 
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clid did pay | [ 
require thele u 

lies odrevwec Ny = 
to be granted | IN; 
paralels : for | 5 
then ſhall they ; \ 
be -alwayes C- 
qually diſtant, | 
as here-a e, and og BRe 4 


6 0. 
Therefore 


_—_— 


2/0. 1 f an in finite right line doe cut one of the infi. 
nite right parallel lines,tt ſhall alſo cut the other, 


As in the ſame example # y. cutting 4. it ſhall alſo cut 
:0, Otherwiſe, if it ſhould not cur it, it ſhould be parallell 
unta it, by the 1 8.e, And that againſt the grant, 


21-1f right lines cut with aright linebe paxarellells, 
they doe make the inner angles on the ſame ſide equall 
_ totwo right angles : And alſo the alterye angles equall 
betweene themſelves : And the outtey, to the inner UB 
 poſeteto it. : And contrariwiſe, 29,2 $,27.Þ I 


The paralilleſme, or parallell-equality of right lines cut 
witha right line, concludeth _ - 


a threefold equality of ans 


gles: Andthe ſame is againe } 
of each of them concluded, 


Therefore ih this one ele- | 


ment there are lixe things 


taught ; all which are manifeſt if 4 perpendicular, doe fall 
npon 


oo” gp —  - 
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upon two'parallell lines. The firſt ſort of angles arein their 
owne words plainely enough expreſſed.But the word 4/- 
rernum, alterne | or alternate, H, ] here, as P roclus ſaith, 
ſignificth ſituation, which in Arithmeticke fignifyed pro- 
portion, when the antecedent was compared to the conſe- 
quent; notwithſtanding” the metaphor ure fitly. 
For as anacute angle-is unto his ſucceſſively following ob- 
tuaſe; So on the other part is the acute unto his ſucceſſively 
following obtuſe : Therefore alternly, As the acute unts ' 
the acute : ſo is the obtuſe;unto the e-Bur the outter 
and inner are oppoſite, of the which the oneis without 
the parallels; the other is within on the ſame part not ſuc- 
ceſſively; but upon the ſame right line the thurd from the 
OUtters | 
The cauſe of this threefold propriety is from the per- 
pendicular or plumb-line, which falling upon rhe-paral+ 
lefs breedeth and diſcovereth all this variety: As here they 
areright angles whichare the inner on the | ſame part or 
ſide :- Item, the alterne angles : Item the: inner, and the 
utter : And therefore they are equall, both, I mcane,the 
two inner to two Tight angles : and thealterneangles be= 
tween them(ſclvs: And the outter tothe inner oppohte to 1t, 
Iffabe that the cutting line be oblique, that is, fall noe 
apon them plumbe or | icularly, the ſame: ſhall ow 
the contrary befall the lcls, For by that ſame obliqua= 
tion or flanting, the right lines remaining and the angles 
nnaltered, infike manner bpth one of. the inner, to wit, 
eHY, is made obtuſe, the other, to Wit, uJ 05 15, Ma be 
acite2- And the alterneangles are made acuts and 
Asalſo the outter and inner oppoſite are likewiſe 


ff . 


; 40=+5 


acuteand obtuſe, _- _ 15:.5h oof 1 therurinacy a0 261104 
Ifany man ſbaltnotwithſtanding ſay, That the inneran- 
ples arc nnequall to two right angles; B 


6, By ths Bane: 26s 
ment may he fay (faith Prolome 1n Proctns,) Thar oncach 
fidethey be bot orcater than two right mge and, alſo 
leffer ; Asin the parallel right lines « #and $9, cu with, 


4 wm_ 


. The ff Booke: 


he ri line wi if thou 
ſhalt ſay thata»y and 321.5 


m—_ 
ter then two xx 

wp lezolt the 0= 1 —— = g 
ther ſide, by the 1'6 e, (hall Va 
be leſſer then two right an- O 
ples, which ſclfeſame notwithſtanding are alſo, by the: 
NG Sr, greater then two right-angles, which, 
2 11mpo! 

The fame impoſſibility ſhall be concluded, if they ſhall 
be fayd, tobe leffer than two right angles: 

The ſecond and third parts maybe concluded out of the- 
firſt; The ſecond is thus : Twiſe two angles are equall ro 
ewo rightangles o y#, ande » y, by the former part : Item,. 
as y, and ey, by the 14<. "Therefore they are cquall be- 


ol 


tweene themſelves. Now from the equall, Take away e # y,. 
the common angle, And the remainders, the alrerne ane. 


gies, at #, and 5 ſhall be leaſt equall. 


The third is thus: The anglese # 4,and 0 y4,are expiall 
to the ſame # 5, by the feco xv era by the 15-6». 


Therefore they arc cquall betweene themſelves, 
by that one perpendicular And i 
by that li the common cular ,. any, 
man half Hike »Thatalth by 
the two inner angles beequ 
to' two: Tight angles, yer the 
rig] ar eechs Aung,” > 
| ere 
DS icre; irrclt neede; 
wo right lines divided by b 
common perpendicular, ſhould 
doth teanc;the'one this w qo 
other that 'vyay, h 


the firſt is here alſo the more manifeſt 


th. tte ets Bt w_ 


- notbe parallel, but ſhall meetes i, 
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liquely croſſing one another, the angles on one fide will 
grow leſſe, on the other {ide greater, Therefore they 
would not be equall to two right angles, againſtthe graune, 
From hence the ſecond and third- ' may- be conclu. 
ded: The fecond is thus + The alterne angles at « and y, 
are equall to the foreſayd inner angles, by the 14c: Be. 
cauſe both of them are equall tothe two right angles: And 
{o by the firſt part the ſecond is concluded, 

The third is therefore by the fecond demonſtrated, be- 
cauſe the outter 9} 5, 1s equall tothe verticall or oppoſite 
angle at the top, by the'Tt 5 e, Therefore ſeeing the outter 
and inner oppoſite are equall the alterne alſo arc equall. 

Wherefore as Para#cliſpma, paraltell-equali etha 
three-fold equality of angles : So the threefold equa« 
lity of angles doth argue the ſame parallel-equality, 

| Therefore, 


22. If right lines knit together with avight line, 
doe muke the inner angles on the [ime ſide leſſer thas 
two right Angles, they being on that ſide drawne out 

at length, will meete. wh 


As here ae, and 5 o, knit together with e 9,doe make rwse 
angles «e o, andre, lefler than two right angles 2 They 
ſhall therefore, I ſay, meete ; DE TT 
if they be continued out that —u —— 
Rs, The aſſumption i Snitcoriah 
and complexion is out of 
the 21 e,of right lines in the 
fame plaine, If right lines [ __ 
cut with a right line be parallels, they doe make the inner 
angles on the ſame part equalirorworigh Ro 
foreif they. doe not makethtmequall, butlct Rene 


S.XYL1 
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| ' 297. CH right line knitting together parallel] right 
Bues, is inthe ſawe plaine mich them. 7 pxje 


I -opkin ogithor the ewwo [#4 - : 63 $2548 ne 
4 \rallels a e,and 30, is 1n the 
| ſame —_" yore them as : | : 
8 ' al eſt -0 Co JEL 
t T yg iy - And ) 
JT} | of 24. If avight line from 4 point given doe with a 
1h right line given make anavgle, the other ſhanke of the 
"Bt angle equalledand alterne to the anzle made, ſhall be 
parallellunto the afsignea right line, 31 pj. 
As let the aſfigned rightline be ae: And the point | 04g 
it be, From whichthe right line, making with the aſſig- 
f | {| | ned «ce, theangle, 50e,letin | | . 
Y 8; | beso; To the which at 2, , y_ L S. 
I let the alrerne angle 04, be . 


Till made equall : The rightline 
1 # 3, Which is the other 
ſhanke, is parallel}, to the 
77 8 aſſigned 4 c. þ 2120 <4 

LI. An angle, I confeſſe, may bee made equall by the firſt 
y | propriety : And ſo indeed commonly the Architeas and 
$810 Carpenters doe make it, by ere&ing ofa perpendicular. Ir 
FIN - may alfo againe tn like manner be made by the ontter an« 


© vw 


q| | ll gle : Any man may at his pleaſure uſe which hee ſhall 
18 thinke good 3 Bur that here taught we take tobe'the beſt. 
| | And 
[| l -23«The aueles of ſhayks alternly parallell are equall. 
i! © r'Thus, The angles whoſe alternate feete areparaL 


e equall, H. | 
This conſeary in draynizgu of the third property of 
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the 21 e. The thing is manifeſt 'in  - 
the example followifig, by draw- 
ing out, or continuing the other 
ſhanke of the inner angle. Bug 
Lazarus Schonerus 1t feemeth doth, | 

thinke the adverbe atrerme, .(al-.,, / 
ternely or alternately) to be more - 
then needeth: And therefore he 

delivereth it thus + The angles of 
parallell ſhankes are equall. 3F +. And 


26 If parallels doe bound parallels, the oppoſite 
Lines are equall £34 p.je Or thus : 1f parallels dee 
jncloſe parallels, the oppoſite parallels are equall,H, 


Otherwiſethey ſhould 
not be parallell, This 1s — 
underſtood by the per- 
pendiculars, knitting 
them together, which 
by the definition are 
equall betweene two 
parallells: And. if of | 
perpendiculars they bee | } + © o} © 
made oblique, they ſhall c 
notwithſtanding re- 
maine cquall, onely the 
corners will be changed, 4 6A And 


"Ul 7. tf "ow lines doe joyntly bound on the ſame fide 
equall and parallell lines, they are alſae and pt- 
rallell. 7 : 4 VG, Jjueg " ; _ 
271t 18 5 NIL AR 150 goto 
Thus element, might have betne concladed cur of che 


next precedent : Butit may alfobe learned our of thoſe 
F 3 which 


Wi 
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which went before, As let + , | 
ae, and 5”,*equall parallels 
be bounded joyntly of «7, 
and eo: andletezbe drayn, 
Here becauſe the right' lme ' /—© 
ez, falleth upon'the parallels TTY? 
ae,and to, the alterne angles 4 ez and e450, are equall, by 
the21e, And they are equall in ſhankes 4 e, and z 9;by the 
grants, and e 7, 1s the common ſhanke : Therefore they are 
alſdequall in baſe az, and ev, by | | 
the 7 eijj. This is the firſts _ El 
Then by 21 e,- the alternc angles L 
e34,and ze o, are equall berweene 
themſelves :. And thoſe are made 
by az, andeo, cut by the right line 
e7; Therefore they are parallel]; T7 
which was the ſecond. 

On the ſame part or ſide it 1s | 
fayd, leaſt any man might underſtand right lines knit toge- 
ther by oppolite bounds as here. 


28, If right lines be cut joyntly by many parallel} 
right lines, the ſegments betweene ro lines ſhall bee 
proportionalh one to another, out of the 2 p vj and 17 
px oy” a | | | | 


| Thus muchof the Perpendicle, and parallell equality of 
plaine right lines : Their Proportion is the laſt thing to be 
cotiſidered of them. SIT Tr 
, The truth of this element dependeth upon the i nature of 
the parallells; And that * | 
throughonr all) kindes of e= © —_ 
quality and inequality, both EY | 
reater and leſſer, For if th HB. "7 


ines thus cur. be EIT | 
mrs cut perpondis © ud | 


Quars,' the portions intcr= 
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cepted betweenethe two. parallels (hall be Equal 3 for 
ts perpendiculars doe make parallell equality, as 
before hath beene tanght , and here thou ſcelt, 


DÞ 


[NR 


If the lines cut be not parallels, but doe leant one ro< 
ward another, the portions cut or Intercepted betweens 
chem will not be equall, yet ſhall they be proportionall onE 
to another. And looke how much greater the line thus 
cut is : ſo much greater ſhall the interſegments or porti- 
ons intercepted be, And contrariwiſe, Looke how much 
lefſe: ſo much leſler ſhall they be. < 12 HERS be] 

The third parallell in the toppe is not Expreſſed, yet muſt 
It be underſtood. 

This element is very fruitfull: For from hence doe ariſe 
and iſſue, Firſt the manner of cutting aline according to 
any rate or proportion aſſigned; And then the invention 
or wy to finde out both the third and fourth: proportio« 
na S; A k dey | 
- 29. If aright line making an angle with auothey 
#ight line, be cut according to any reaſon [or property 
0z]aſiened, parallels drawne. from the endrof the 
ſegments, unto the endofſthe ſaydright line ginienand 

unto ſome — point. the: (ame, ſhall cnt the 


= as + «4 
« # ef 48 X 


lne given according to the redſob vive; ey 
Ms nia $2 3 COL 2) DG LA 2" 
Schoner hath altredrhis ConſeBtary, ad * 


- 


3 
"* | 
2 T 
% 
s ; x 
2 4 
1 
= 1 
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' part thereof be taken. equal! toi. 
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thiks% If a vight banking an anglewith 2 v3ght Lice giuen, nnd 
kiric nts it with a buſt /Þ6 err -abtortlins to any rate aſſigned, 
a paraltell tothe baſe from the ends of the ſegments, ſhall cut 
the line given according to the rate aſſigned. g and 10 pvJ. 
Punttum congingens, A contingent point, that is falling or 
lighting in ſome place at al adventurs,not given oraſſigned 
This is amarvelous generall conſeQary, ſerving indiffe- 
rently for any manner of ſeion of aright line, whether 
it be to be cut into two parts, or three parts, or into as ma- 


ny patts; 25 you ſhall thinke good, or generally after what 


manner of way ſoever thou ſhalt command or deſire a line 


to be cut or divided, : 
Let the aſſigned Right line to be cut into two equall parts 


- beae. And the right, line ma- K 
king anangle with it, let it be the... 


infinite right line 4+, Let £0, one 
portion thereof be cut oft. And 
then, by the 5 ec, let 9, another 


And laſtly, by the 24e, draw pa- 

rallels from the points 6 and 0, un- | 
toe, the end of the line given, OR 
and to#; a contingent point therein. Now the third Pas 
rallellis underſtood by the,point 4, neither is it neceffary. 
that it ſhouldibe exprefied., Therefore the line ae, by the 
28, 1s cut tnto-two equall portions; And as 49, 1st0 05: 


So i844, to# e. But o, and 05, are halfe parts, Thereforg 
a #, and # e,are alſo halfe parts, _ 


ROEUS the 12e comy " 4 i « oe 
ended}, although not in the © OA 


me \kinde 6f argument, yetin 
effott the fame. Bur that argu». - 


; 
Now +>: be cut into three EQ N+.”s 

Pitts; oF hichthe Wit ket ir bee 

: 


, 
| 
; 
; 
; 


ments or portions intercepted are betweene the parallels. 


the halfe of the ſecond : And the ſecond, the halfe of the 
third : ' And the conter minall or right-1ine making an 
angle with the ſayd aſſigned line, let it be cut one part 
a0: Thendouble thisin 9: Laſtly let # 5 be taken dou- 
ble to 9 2, and let the whole diagramme be made up with 
three parallels; e, #7, and os, 'The fourth parallell in the 
toppe, as a fore-ſayd, ſhall be underſtood. Therefore 
that ſe&ion which was made in the conterminall line, by 
the 28 e, ſhall be in the afligned line : Becauſe the ſeg- 


And 


30. 1ftwo right lines given, making an angle, be 
continued, the firſt equally vs the ſecond, the ſecond 
:nfinit ly, parallels drawne from the ends of the fir 
continuation, unto the beginning of the ſecond, and 


ſome contingent point in the ſame, ſhall interceps be- 


tweene them the third proportionall, x1.p vj. 


\ Letthe right lines given, "making an angle, 'be ae, and 


i: and ac, the firſt, letit be con- 

tinued equally to the ſame a7, and a 
the ſame 41, ler it be drawne out 
tnfinitly : Thert the parallels es, 

and o #, drayne from rhe ends of 

the firſt coutinuation, unto z, the 
beginning of the ſecond : and #, 

a contingent point in the ſecond, &© 
doe cur off ;#, the third propor- KR VET, 
cionall ſought, For by the 28e, as ae, isunto e o, ſois 
4, unto 3 #, And 


« 3. If of threeright Ines given, the firft and tha 
third making an angle be cominucd, the firft equally 
30 the ſecond, and the third infinitly patulliledrewne 
fron 


mw PA «a9 ® — 
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from the ends of the firſt continuation, unto the begins 
ning of the ſecond,and ſome contingent pou8r; the ſame 
fhall intercept betweene them the fourth proportional, 
I2P V). | 

Let the lines given be theſe: The firſt 4 e, the ſecond e 5, 
the third a 9and let the whole diagramme be made up ac3 
cording to the reſcript of the conſeRary, Here by 28, ec, 
as 4e,1sto ei folsao, to 0 #, Thus farre Keawns, 

Lazarus Schonerws, who, about ſome 25. yeares ſince, 


didreviſe and augment this worke of our Authour, hath 


not onely altered the forme of theſe two next precedent 
conſeRaries : but he hath alſo changed their order,and that 
which is here the ſecond, 1s in his dition the third: and the 
third here, is in him the'ſecond. And to the former decla- 
ration of them, hee addeth theſe words : From hence, ha« 
ving three lines given, is the invention of the fourth pro- 
portionall ; and out of that, having two lines given, arlt-' 
ſeth the invention of the third proportionall. 


2 Having three right lines given, if the firſt and 
the third making an angle, and knit together with a 
baſe, be continued, the firſt equally to the ſecond; the 
third infinitly ; aparallel fromthe endof the ſecond, 
unto the continuation of the third, ſhall intercept the 
fourth proportional, 12.pJ. - | 

The Diagramme, and demonſtration 1s the ſame with 
our 31.Eor3 c of Rams. | 

3 If two right lines given makinz an anele, and 
knit tozethcr with a baſe, be continued, the firf equally 
$0 the ſecond, ry infinitly; aparallelt tothe baſe 
from theend ofthe firit continuation unto the ſecond, 
ſhall intercept the third proportional, x1.p 2ja.\.. :. 

Ile Diagrams bere alſo, and demonſration. is in al 

LCeſpets 
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reſpeXs the ſame with our '30 6, or 2c of Ramw, 
Thus farre Ram : And here by the judgement of the 
learned Finkis, two elements of Prolomey are to be ad- 
Joyned. 


32 1/ two right lines cutting one another, be a. 
 g4ine cut with many parallels, the parallels are pro- 
portionall unto their next ſexments, 


It is a conſeRary out of the 28 e, For let the right lints 
ae. anda, cut one another at a, and | 
let two parallell lines #e, and ez, cnt 
them; I ſay, as4#,isto# 0, ſoar, isto 
ez, For from the end, let i 5,be erected 
parallell to 4 e, andlet#o, be drawne 
. out untill it doe meete with it. Then 
fromthe end 5, let 5 y, be made paral- 
lcll to 4z : and laſtly, let e a, be drawne 
out, untill it doe meete with it. Here 
now 4 y, ſhall be equall to the right 
line z 5, that 1s, by the 26.e, to ve ; 
andar length, by the 28. e, as #4, is to 
#0, ſg 184 y, that 1s, #e,to 9s, There- 
fore, by compoſition or addition of ptoportions, as 4 4, is 
unto #0, ſo# 4,and « e, ſhall beunto #9, and os, that is, 
ez, by the 27. ec. | 

The ſame demonſtation ſhall ſerve, ifthe lines docrofle 


one another, or doe vertically cut one another, as in the 
LHmediagramme appearcth. For if the aligned 3, and xr, 


doe cut one another vertically in o, let them be cut with 
the parallels 4, and - : the precedent fabricke or figure 
being made up, it ſhall be by 28. e. as 4 #, is unto 40, the 
fgment nextunto it ; ſay, that is, # -, ſhall be untooz, 
his next ſegment, IE 

The 28.c teacheth how to finde ont the third and fourth 
Op yrOonh 2 126 eeeina mepeonow told 


« @©® -— 2 - 
— ww 1 ww w,. 


ns - _ The ofs Bore: 


& contimmlly meane proportionall ſingle.ot doable; | 
Thefore 


33» If two right lines givenbe continued into one, 
4 perpendicula r from the point of continuation unto the 
axle of the ſquire, including the continued line with 
the continuation, i the meane proportionall betweene 
the two right lines given. 


A ſquire (Norma, Gnomon, or Canon ) is an inſtrument 
confilting of two ſhankes, including a right angle. Of this 
we heardbefore at the 1 3.e. By the meanes of rhisa meane 
proportionall unto two lines given is eaſily found: where- 
upon it may alſo be calted a Mcſolabinm, or Meſographus 
ſrmplex, or ſingle meane finder. 

Let the tworight lines given, be 4c, ande s, The meane 
proportional berweenthele 
ewo is deſired, For the fin- Al 
ding of which, let it be 
granted that as 4c, 1s toe o, 
{oe 0, 1s to ec 2: therefore let 
ae,be continued or drawne 
out unto z, fo that ez, be e- 
quall to the other given. 
Then frome, the point of 
the continuation, let eo, an 
infnite perpendicular be e- 
reted, Now ' about this 
perpendicular, up. and 
downe, this way and thar 
way, let the ſquire 40, be FL: 
moved, 10 that with his L P 
angle it may comprehend at e 9,and with his ſhanks it may 
include the whole right line 4, I'fay that eo, the ſegment 
of the perpendicular, is the meane proportionall between 

| ae, 


.* 
* << &24 mock cnies 
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42, and es, the two linesgiven- For let# 4, be cominued 
or drawne out into #, ſothat the continuation « «,be equall 
unto £9: andunto a, the point of «+ —T—__——e 
the continuation, let the angle am .ununns 

# 45, be made equall,and equicru- | 

rall to the angle 9 e 7, that is, let the ſhanke 4 5, be made e- 
quall to the fhanke e;, Wherefore knitting *, and s, ta» 
gether, the right lines # -, and » z, (hall be equall ; and the 
angles eo, 4% 5, by the 7.ei1y. And. by the 21.e, the 
lines - 4, and 9c, are parallell : and the angles 40, is equall 
to the angle 4 oe, But the angles 5 ae, and 93, areright 
angles by the Fabricke and by the grant ; and therefore 
they are equall, by the 14, e 11j. Whereforethe other an- 
gles 04e, ande 03, that is, s #4 4, are Ci And therefore 
by the 21,c. » 5, and 4 0 are parallell ; and s, and eo, con- 
tinued ſhall meete, as here m y : and by the 26.c. oz, and 
4 5are equall, Now, by the 32.e, as #e, isto#4, {0 15e7, 
ro 45, Therefore by ſubdation or ſubtra&ion of propor- 
tions, ase 4, is to# 4, ſois eo, that is, #4;to0 7, that is 64. 
An 


34 1f two wh ned rizht lines joyned together b 
their ends rig ples iſe be wort ag di 75 G 
ſquare falling with one of his ſhankes, and another ts 
7t parallell and moveable upon the ends of the aſſigned, 
with the anzles upon the continued lines, ſhall cut be« 
tweene them from the continued two meanes continu- 
ally proportionall to the aſſigned. tha 


The ' former conſe&ary was: of a ſingle meſolabium; 
this is of a double, whoſe uſe in making of ſolids, to this or 
_ chat bignefſe deſired is notable. A IN IS 
... Let the rwo lines affigned bes, and ez; andlert there 
be two meane might lines, continually proportionall be- 

rweene them ſought, to wit, that may be as «ec is unto 
| ; one 


- 
 iabas , 


| The'fift mV! Re: 
« of the lines found ; ſo the ſame may be'unro the ſee 
hex _ found. And as that is unto this, ſo this may be 
unto £#. Let there- | 
fore # &, and e9, be © 
;oyned rightangle- [ 
wile by their cyds at 
e : and let them be 
infinite continued, 
but vettically, that 
is, from that their 
meeting from the 
lines ward, from e #7, 
towards #, but 4c, 
towardsos, Now for -” 
the relt,the conſtru- 
Rion;it was Plato's 
Meſographns,toWit, 
'a fquire ' with the 
oppofits «<parallell : 


One of his ſides a *, 


moueable, or to be | 
done up and 'downe, by. an hollow riglet in the ſide 
adjoyning. Therefore thou ſhalt' make thee a Mclogr - 
phus, if unto the ſquire thou doe adde one moveable ſide, 
but ſo that how.ſo ever it be moved, it be (till parallell un- 
to the oppoſite (ide["which is nothing elfe, but as t were a 
double {quire, if this quirebeapplied unto it; andindeed 
what is done by this inſtrument, may alſo be.done by two 
{quires, as hereafter ſhall be ſhewed.] And ſo long and 
oft muſt the moveable fide:-be moved up and downe, untill 
with the oppoſite ſide it containe or touchthe ends of the 
aſſigned, butthe angles myſt fall preciſely-vpon the conti- 
nucd lines : The right lines from the point of the continu-« 
ation, unto the corners of the {quire,' are the two meane 
Proportionals ſought. 03 Aicglm963 BUF 
As if of the Meſographus 4 # 05,the moveable ſide be on 


% 


Th fift Baviai 
hub thouſhalemoveupand 7, ' - 


downe, untill the angles; ; (1 - 
and o, doe hit juſt upan the -|- -i 
infinite lines ;. and joyntly 
 attheſameinſtant»a, and 
> * -0#, may touchthe-ends of & _ 
> theaſligneda,ands,Bythe Jo / 

former conſeRary it ſhall: | 
be as c3, is toe 0,fo e 0,ſhall - 
beunto ex :and ages, isto. 
ex, fo ſhall e , be unto 
C4. 

And thus'wee have the 
compoſition and uſe, both. 
of the fingle and double: * 
Meſolabium, - 

35» {of foure right limes, two dot make ay angte, 


the other refleted on turned backe upon themſelves, 
from the ends of theſe,. doe cut the former; the reaſon 


* 


ofthe one anto his owne ſegment, or of the ſegments be-- 
tweene themſelves, is made of the reaſon of the-f6 
[ 


19 my boundet, that the firſt ofthe'ywakers befehnily 


bounded with the beginning the 7 mar ; 
-1/ rg of this conſequent joyntly bonded with the: 
end, doe end inthe end of the conſequent made, 


., Ptotorey bath tuyro ſpeci; FP! Wyn 
of this Fheoremits Boe Theo ad ar. Wi 
ether foure., Ne . Ip 
_ Lettherefore the two right lines be _.. .,> 
ac.and 4i:and fromthe ends of this... /, 
other, two refletted, be, 54, and £9%...1, 
cutting themſelves in y; and the two-.-x*. - 
former n, and 9.: The reaſon of the: ........ 
paticplar 3ight lines tnade ſhall be as | 


oe AI > ————  - 
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Milowing doth manifeſt, In which the ants: 


the dra 
che draught makers are in the upper place ::the' conſe- 
rear erunderneathe heir owne amecadens) 
The L. is Ptolemeys and Theons I 
The reaſon made, 
on, 0 ibn 20 - VP: 
T1; |: | WCET. is Theene V L. > LARER 
au, e). k Et 
PE, FS as; NE" = 
— A - Fram ———_— | 
Thel IE, is Throws LIE 
ea, #1, | 
4", BY, eo, 0 Y. 
—— — ______} 
The £11 Lis Theops LL blSF 
"PIOET ETNORI 
«3, 5 08 oe, 8 ef, ' 


The V.i is Prolemeyz, F. ops! L « IT, 


\'&': 


' 6.4, 6. He? 
A. fk V I 2 Then V; "0 | 
v MYcay; a. 
YARNS UE "6g 2 v8. 
The bufineſle is the ſame in the rwo other, whether you 
doe croſſe the bounds'or invertthem. ©* 


Be Wy aariar fake orange & more, burtthar 

om the beginning of an antecedent made a parallell be 

drawnc afhofocond coaſequent Phe cake arnto One 

ofthe affigned infinitely continaed: then, the multiplied 

proportians ſhall be; > 

t, the : Conequent the Antecedenr, the 
** - Conſequence 


Conſequenr of the ſecond of the mak 
reaſon or rate 18 50 


fore, that t 
ao, is made, of the: + i 101951 41.2 
reafon of.3”,unto «7, -. 11 4c 239g 
ſon of y e,umtoe 9. For 2: | 
from the beginning * a 
of the Antecedent'of - rl Q 


the produR, to wit, : .-> | 
from. the:point 3, tet © © (N 


a line be drawne pa« 

rallell to the right . . K\ 

line e y, :whick ſhall 1 5 

meete withw'e; con-, ſ 

tinued or drawne out - | 

infinitely in », There= 

fors, by the 3 2. ce, as 

£8, 15 to40: fois 

parallell drawne to © «- JT 

e 0, the Confequent | 

of the ſecond of the _ ] 

makers. Therefore now the multiplied proportions are 

thus 3x, * y, 5», ey, bythe 32.c2 ye, e0z6y, £0, There» 

fore as the produdt of ##, by, ye, is unto the prodadt of 

#7, goers e 0,that 18, 54, to 4 0% Ss 
So letthe ſecond of Profomey to be taught, which in our 

IR: a RE. 
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Table afare going is the fifth. I 'fay therefore that the rea= 
ſon of 5 0, unto 94 ; is made of thereaſanof 5 7, unto yu, 
and thercafonof's eunto 84. For now: againe, from the 
beginning ofthe Anrecedentof the Prqduct 3, letaline be 
drawneparalich untoie «, the Conſequent of the ſecond of 
the Makers, which ſhall meete with e 0, drawne out at 
length, in» : therefore, by the 32.c. as #0, 1st0 40; ſo is 
5», unto 4: Therefore now again the multiplied proportts 
_ A. {VT OT 4." | 
cns ate thus : | ; Sand 0; bythe. 22:3 
Therefore, by multiplication of proportions, the reaſon of 
5», unto<«, thatis;of io, unto #4,is made of the reaſon of 
3 y, unto y #, by the reaſon of #e, unto ea. _ HIT 
It ſhallnot be amiſle to teach the fametn the examples of 
Theon. Let ns take therefore the reaſonofthe Reflex, unto 
the Segment ; And of the ſegments betweene themſelves; 
to wit, the 4. and 6. examples of our foreſaid draught « 
I ſay therefore, that the reaſon of oe, untoe 7, 1s made of 
thereaſon 9 4, unto 45; by the reaſon of 5 «, anto # x. For 
from the end 8, to wit, from the beginning of the-Antece= 
dent of the produR, let the right line #0, be drawne paral- 
lell to # y. It ſhall be by the 3 2.c. as oe, is toe x: fo the 
parallell » 0, ſhalt be to# : but the reafon of. nv, unto » y, 
1s made of the-reafon of» 4, unto «3, and of : v, unto #7 
forthe multiplied proportions are, 615 0-BD 
; w, * ), $M, | WY. r 
0 8, 4 8, \\l 6G ; w. byrthe3ae; 
Agame, I fay, that the reafon of «7, unto 79 is: come 
pounded of the reaſon of « #, unto « 4, and of 45, itfnto'374 
- Theoy here draweth a parallell from &, unto « 5. By the 
zenerall fabricke it may be drawne out of e, unto 95. 
It ſhall be thereforeas © x, is unto yo, fo ex, ſhall be 
witanoy; Naw the proportions multiplied Ws, 2 kc 
- 1 Ht 200 B Opt ts as, orb Ne 3 2 

©, #t%._ ',.<n. '. #9; bythe'32.6, 
Therefore the reaſon of e », unto 5 a, that 18 Sf ey, unto. 
| J:0. 
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9 9, ſhall be made of the fqreſaid eaſe Wi; Ws 
Of the ſegments of o_ right) | 
hunger the. game rule of fi 

Re Theoianss of Rnd ene 
in many mens hands, And Regromionta 
mu: ; and CManrolycns upon the 1 p1 ij. of Henelaxs, doe 


» make menzion of them ; d rehey containe nothing, which 
if. may nat;by my man skilfull in Arit meticke, be perfgr-! 


oh med*by the mukijplication of proportions. For all thoſe \ 
” wayes of theirs are no more but ſpeciall : wo of that | 
bn! kinde of multiplication. I | 


—_—c 
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Of Geometry, the ſixt Booke, of 
| a Triangle.:-; 1. 1. 
A 1 Like plaines hawea double reaſon of their, howes- 
logall ſides, and oxe proportiqnall meane, out of 20 p 
]. andxj. and 18, pon, OOO Bt 
R thus; Like plaines have the proportionof their'cor- 
cſpondent proportionall ſides doubled, & one'meane 
proportionall : Hitheryto wee have fpokenof plaine lines 
_ and their affe&ions': Plaine' figures and/their -Kindes dog 
follow inthe next place, And firſt;there is premiſed acom- 
mon corollary drawne out of the 24-c, iny. becauſc in 
plaines there are but rwodimentions. -: 1 | 
2 A plaige ſurſaceis either refilineallar oblique. 
lineal, or rightlined, or crookedlived. H.] - 
Straightneſle, and crookedneſſe, was the difference of 


*4 : 


 linesattheq.e, ij. From thence is irhere repeatedand at= 
> Tributed to a ſurface, which, is geo cally" made of 


* lines. That made of right lines, is redtileniall; thit which 
is made of crooked lines, is Obliquilineall. p 
| f;e< 3* 
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Table afare going is the fifth. I 'fay therefore that the rea- 
ſon of i 0, unto 04; is made of the:reaſon of s 'J» Unto 3», 


and the reafonof 's eunta 54. For now. againe, from the 
beginning ofthe:Anrecedentof the Prgdudt 3, lerailine be 
ralief unto:e a, the Conſequent of the ſecond of 
the Makers, which ſhall meete wirh eo, drawne out at 
length, in: therefore, by the 32.c. as 50, isto40; ſo is 
5», unto 4; Therefore now'again the multiplied proportt» 
3 13 3 REEL LOH WE ' 0A." "411 
cns ate this: in . Jn, | bor ue by the 32. Es 
Therefote, by multiplication of proportions, the reaſon of 


5», unto< #, thatis;of 5o, unto #4,is made of the reaſon of 


. © y, unto: #, by the reaſon of #e, unto ea, _ 


It ſhallnot be amiſle to teach the ſametn the examples of 
Theon. Let us take therefore the reaſonofthe Reflex, unto 
the Segment ; And of the ſegments betweene themſelves; 
to wit, the 4. and 6, examples of our foreſaid draught t 
I ſay thercfore, that the reaſon of oe, untoe y, 15 made of 
thereaſon 9 4, unto 45; by the reaſon of # #,anto # x. For 
from the endo, to wit, from the beginning of the:Antece= 
dent of the produR, let the right line #0, be drawne paral- 
lell to "A It ſhall be by the 3 2.c. as oe, is toe y: fo the 
parallell » 0, ſhalt be to #7 : but the reaſon of;nv, unte & yg 
1s made of the-reaſon of 9 4, unto 43, and of i v, unto #72 
forthe multiplied proportions are, | S, 

; H, #Y, . 35%; «Yailg 219 

0 4, a t, 4/016, ; #.. bythe 3a e; 

Aganne, I fay, that thereaſon of ey, unto79 is: come 

pounded of the reaſon of e #, unto # 4;; and of 4, itnto'3v; 

- Theon here draweth a parallell from, unto 4 5. By the 
renerall fabricke it may be drawne out of e, unto 95. 


It ſhall be thereforeas © y, isunto yo, (o ez, ſhall be 


; Ib 


War, Nawthe-proportions multiplied are, "+ 

Mo BAS; of Getty 1 HC Beg? on offs þ 
| l T 14 do 

at is of ey, unto. 

J:9,. 


e #, ua. | em 
Therefore.the reaſon of e », unto 50, 


.med-by the mukiplicationof proportion 
wayes of theirs are no more but ſpecall 
kinde of multiplication. 
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Of Geometry, the ſixt Booke, of 
| a Triangle. 


1 Like plaines hawea double reaſon of their, hopip- 
logall ſides, and owe proportianall meane, out of 20 p 
Vj. andxj, and 18, ponj, OOO Mt 0 
R thus;Like plaines have the proportionof their cor- 
. 7 cſpondent proportionall ſides doubled, 8 one'meane 
proportionall : Hitherto wee have fpoken-of plaine lines 
and their affeions': Plaine' figures and/their Kindes dog; 
follow in the next place. And firſt;there is premiſed acom- 
mon corollary drawne out of the 24-e, ij. becauſe in 
plaines there are but two dimentions. -: i 2/1] 


2  plaine ſurſaceis either refilineall gr. oblique. 
lineall,f or rizhtlined, or crookedlived. H.] 
Straightneſle, and crookedneſſe, was the difference of 
lines at the 4.e, 1.3. From thence is irhere repeated and at- 
tributed to a ſurface, which ,is geometrically” made of 
lines. That made of right lines, is reileniall: thit which 
is made of crooked lines, is YT RIG Pp 
1 Rad 3. 
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are not alyayes rightberyeene themſelves, but fach teas 
as doe lie equally berweene their owne bounds,and with- 


vg ng al andevery one of them right, liges, 


4 Wi rightilimeall doth 1 make all his angles equal 


to right angles the inner ones generally to paires 
erward : the outter alwayesto four.” 


* Or thsrA rightlined plaine make kerh his angles equall un- 
fo right angles? Namely hain) angles gencrally, are 
equal unto the even mater om twa forward,but the 
entwardangles are equalt but to 4, rightangles. H.-* 

The firſt kinde I meanegfrectilineals,.. that i is a triangle 
doth make all his inner angles equall to two right angles; 
thatis; to a binary, the-firſt'even number. wright angles : 
the ſecond, that.isa quadrangle;to the Grand even number, 
that is, toa quaternary or foure ; The third, that is; a Pen- 
tangle, or quinqu to the third,” that-is-a ſenary of 
righrangles, or 6..and {o fitre forth's'rhou ſeelt inthis 
Arichutricall eee! of evennumbers, ' © - 

2+. 4. 6, 8.10. -_ 
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Notwithſtanding the cutter angles, every fide conti- 
nued and draw ne out, are alwayes equall to a quaternary 


of right angles, that is to foure. The former part bej 
granted (far that is not yet demonſirared ) the latter 4s 


A 
L Om 
| : 


from thence concluded : Forof the inner angles, that of 
the outter, is eaſily proved. For the thite angles of a trian» 
gle are equall to two right angles. The foure ef a qua» 
drangle to foure of a quinquangle, to fixe: ofa fexe angles \. 
to eight : Of ſeptangle, to tenne, and fo forth, from 4 buna« || 
ric by even numbers : Whereupon, by the 14.e.V. a pet \ 
petuall quaternary of the.outer angles 1sconcluded.-_ . -.. 


s CA redilineall is either a Triangle or 4Triaw- 
eulate, Ret 
. . As before of a line was made a lineate * ſo here in Ike 
manner of a triangle is made a triangulate. N 


6 A triangle isa redilineall fizare comprehended 


of three rightlines, 21. dj. 
Therefore 


As here ae 5, A triangular Fgure is' of Exr/;de defined 
from the three ſides ; whereupon alſo it might be cab 
ked Trilaternm, that is three fided,. of: the cauſe :, rae 
ther than Tria»g/am, three cornered, of the effec ; 
angles, and three” fides 
G7 A 1:1 ang 


eſpecially ſeeing that thres 


—- 
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arenotreciprocall or to be converted. For a triangle thay 
kave foure tides, as fs Arrdoider, or 

O/piderum , the "barbed forme, a 

'-which Zonodorms called Ce logonion, 
or Cavangulxm,an hollow cornered 
figure, It may alfo have both hve, 
and ſixe;fides, as here thou ſeelt, The 
name therefore of Trilaterum 
would more fully and fitly expreſfe 
the thing named :; But uſe hathre- © i 
ceived and entertained the name of a triangle for” a trila- 


"> 


7AM triangle is the prime feure of retilineals. 
- A triangle or threefided figure is the prime or moſt fim- 
ple figure of all reRilineals. Fotamongſt reRilineall figures 
there is none of two fides : For two right lines cannot in- 
«loſe a, figure, What 15 meant by a prime figure, was 
taught at the 7.C. 1113. And 
- \R:dfan infinite right line doe cut the angle of a trj- 
nagle, it dbth alſo cut the baſe of the ſame : Vitell, 
A9.! þ | 1's 

9. Any 1wo fdes 
diher. 


of A triangle are greater thay the 


- Thus mach ofthe difinition of a triangle; the reaſon or 
Tate 


_ , And therefore let it be (till retained, but m that ſame 
ſenſe: 


The fixth Broke. 


rate in the ſides and angles of a 
triangle doth follow, Thereafon 
of the {ides is firſt, 

Let the triangle be 4aes; I 
fay, the ſide 4s, 18 ſhorter, than 
the two ſlides ae, and es, becauſc 
by the 6. e ij, a right line is be- 
tweene the fame bounds the - 
(hortelt, 


Therefore 


ro 1f of three rieht lines given, any two of thens 
be greater than the other, and peripheries _ 


upon the ends of the one, at the diſtances of the other 
two, ſhall meete, therayes from that meeting unto the 


ſaidends, ſhall make a triangle of the lines given, 
Let it be deſired that a triangle be made of theſe three 


lines, 4es, given, Aa» 

ny two of them being 

greater than the other : "as 
Firſt let there be drawne "\—7—T\ "*7 $ 
an infinite right ; From - "Si Me” 

this let there be cut of —3—— 

continually three portions, —L—_ 

to wit, 04, y,and ys, & 

quall ro 4 e, and ?, the three lines given. Then upon the 
ends y, and -, at the diſtances 9s, andy 5; let two peri- 
pherics meet inthe point», The rayes from that mceting 
unto the ſaid ends, #, and y, ſhall makethe triangle. # r y: 
for thoſc rayes (hall be equall tothe right lines given, £ 


the 10.c y. 
And 


11 1f two equal! peripheries, from the ends of « 
right line given, and at his diſtance, doe mecte, lines 
<2 | G 4 draw ne 
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drawne from the — unto the ſaid ends, ſhall 
wake an equilater triangle upon the line given. 1p.j. 


bl Ashere upon#e, there is made the equilater triangle, 


uN #ei: Andinlike manner may be framed the contraction 
i of an'equicrurall triangle, by a common ray, unequall un- 


| | to, the line given; and ofa ſcalen or varions triangle, by 
_ = three diverſe raics;all whichare ſet out here in this one f1- 
[8 gure. But theſe ſpeciallsare contained in the, generall 
probleme : neither doe they declare or manifeſt unto us 
NF new point of Geometry. 

? 


Ji 2 If a right line in a trianzle be parallel! to the 
118 \ baſe, it doth cut the ſhankes proportionally : And 


contrariwiſe. 2 pu. 


| FR. Such therefore was the reaſon or rate. of the ſides in one 
11 FA _ triangle ; the proportion of the 

8 ſides followeth. 

| 4 As here in the triangle ae 3, let 

e#; be parallel to the baſe ; and 

leta third parallel be underſtood 

to. be in the toppe 4; thercfore, 

by the 2.e.y, the interſegments 

are proportianall, 

ANC" converſe 1s forced \out of 


: 
'» 


pF 
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the antecedent : becauſe otherwiſe the whole ſhould be 
teſle than the part, For if 9, be not parallell to the baſe 
e 5, then y #,1s: Here by the grant, and by the antecedent; 
ſeeing 4 0, 0e, 4, ye, are : and the firſt a0, 
isleflerthan a y, the third: oe, the ſecond mult be leſſer 
thaa y e, the fourth, that is the whole then the part, 


13 The three anzles of a triangle, are equall totws 
right anzles.32.Þ þ. 

Hitherto therefore is declared the compariſon in the 
fides of a triangle. Now is declared the reaſon or. rate in 
the angles, which joyntly taken 
are equall torivo right angles, q 4 br 

The truth of this propofition, | | 
faith Proclns, according to com- | 
mon notions, appeareth by two 
perpendiculars erefed upon the 
ends of the baſe : for looke how 
much by the leaning of the incli- #— 
nation, 1s taken from two right 
angles at the baſe, ſo much is afſumed or taken in at the 
troppe, and ſo by that requitall the | 
equality of two right angles i ——4 
made;as in the triangle 4 e z,let, by | 
the 24, cv, 9, be parallell again(t 
z 6, Here three particular angles, 
740,14c,re an, are equall to two 
right lines ; by the 14.c v- But the 


4 


inner angles are equall to the ſame , ip 
three : For firſt, e az, is equall to © wes, 
it ſelfe : Then the other two are Therefore 


equall to their alterne angles, by the 24.e y. 


14. Any twoangles of a triangle are leſſe than 
two right anzles, | 


For if three angles be equallto two right angles, then 
| | are 


-———_ nat 


_— _—__ — 
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are two leſſcr than two right angles, And 


| 1s The one fade of any triangle being continued or 
{| | dramne out, the outter angle ſhall be equall to the two 
al inner oppoſite angles. F 


| | This is the rate of the inner angles in one and the ſame 

Ll triangle : The rate of the outter with the inner oppoſite 

|| angles doth followe. As in the triangle ae 4, let the lide & 4, 

ay be continued or drayyne out unto 14 
o;-the two angles on each fide #4 h 
aso, and ate, are by the 214 ev. \, 
equall to two right angles : and * 
the three inner angles, are by the 
13.C. equall alſo to two right 
anJes ; take away 4 ze, the com- 
mon angle, and the outter angle e 1 
410, ſhall be left equall to the 0- 

ther two inner and oppolite angles, Therefore 


—O 


+76 'T he ſaid outter angle is ereatey thay either of 
:the inner oppoſite angles. 16. pj. 


This is a conſeary following neceſſarily upon the next 
former conſeQary, 


17 If atriangle be equicrurall, the anzles at the 
baſe are equall : and contrariwiſe, 5, and 6.p.j. 


The antecedent is apparent by 

the 7. 11j.The converſe is appa- < 

rent by an 1mpoſlibilitie, which 

otherwiſe mult needs follow. For 

if any one ſhanke be greater 

than the other, as ae: Then by 
. the7.ev, let ve, be cut off e- 
; Juallto it: and leto #, bedrawne: } 
en by 7.0 11}. the baſe 0s, mult [” 


Eczual 10 thebaſe.4 e -bur the baſe 70 lefler than's e.For 
by to. e, #4; andao, (to which ae, Nequall {ceing that 
#e, is fuppoſed to becquali to. the! ſame «i: and ae, is 
common to both ) are greater than the ſaid «3; therefore 
the ſame, 0 7, mult be equall tothe ſame ae, and lefſer than 
the ſame, which 8 1umpoſlible, This was firſt found outby 


Thales Milefons, Therefore 


18 Jfthe equall fhankes' of a triangle be comtinued 
 6r drawne out the anzles under the baſe ſhall be equall 
_ betweene themſelves, | 


For the angles 4ez, and 700: 
Item «ze, and e2#, are equall to 
two right angles, by the 14. ev, 
Therefore they are equall be- 
eweene themſelves: wherefore if 
you ſhall rake away the inner an- 
gkes,cquall betweene themſclves,, _ 
you ſhall leave the outter equall 
one to another. O 


* "> 1 Hig 
19 If atrianglebe an equilater, it is alfd an equi- 
angle : And conrariwiſe, DS Cons 


Tt is a confeary out of thecon- 
dition of an equicrurall triangle of ' 
- two, both ſhankes and angles, as 
in the example 4e 3, ſhall be de- 


monſrated. 


OY 3. 
And 


. 20 The angle of an equilater triangle doth « 


FIT.” ; 


ale 


# 
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| tervaile two third parts of « right angle«Regio.23.pje 
\ | For ſeeing that 3.angles arcequall ro 2, x muſt needsbe 
||} equall ro = | c 
| ; Eg. 
| 21 Sixe equilater triangles ave fill aplace, 


SS 
———_— 


. As here. For2. of a right an- | 
ele ſixe lines added together doe 
make *2, that is foure right angles; 
F- | "bur foure right angles doe tall a 


E - | place by the 27.e, 111y, > 


| | Y 22. The greateſt ſide of a triangle ſubtendeth the 
Int greateſtangle ; and the greateſt anzle. is ſubtended of, 
[| . rhe greateſt ſide. x9.and 18, pj. 


liq Subtendere, to. draw or ſtraine out ſomething under an- 
11 18K | ether ; and in thisplace it figniheth nothing elſe but to 
Wy make a line or ſuchlike, the baſe of an 
bl + _ angle, archy orfuch like, And /#bzend, is , 
| tobecome or made the baſe of an angle, 
| 


_— 
og — 
* =  'R— | _ 
s - y! 


ry a 
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— 
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arch, of a circle, or ſuch like; As here,let 
45, be a greater fide than a e, Ifay the an- 
gle ate, ſhall be greater than that at, For 
j let there be cut off from a, a portion e- 
j quall to ae, ; and letthat be zo : then the 
0 angle ez, equicrurall to the angle 0ze, | 
= ſhall be greater in baſe, by the grant. 3 


| Therefore the angle ſhall be greater, by 
| the 9 e 11. 

- Theconverſe is manifeſt by the ſame figure : As let the 
(| p angle 4 e 5, be greater than the angle ae, Therefore by the 
| Krne,9 £15, it4s grearcrin baſe.” ForyHat is there ſpoken 
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of atigles in geherall, are here aſſumed ſpecially of the an- 
oles in a triangle, ITE : FF 

23 Ifaright lineinatriangle, doe cut the angle in 
twoequall parts, it ſhall cut the baſe according to the 
reaſon of the ſhankes ; andcontrariwiſe. 3.p vj. | 


| The mingled proportion of the. fides and angles doth 
now remaine to be handled in the laſt place, 

Let the triangle be ae; and let theangle ae z, be cut 
mto two equall parts, by the right line 0 3 I ſay, as e 4, is 
unto 4 5, ſoe 9, 1s unto 95, For atthe angle z, let the paral- 
lell;», by the 24.e v. be erected againſt # 9; and continue. 
or drayy out e 4, infinitly; as - 
and it ſhall by the 20.evy. | 
cut the ſame 7, in ſome 
place or other, Let it 
therefore cut it in #. Here, 
by the 28.e v. ase4, 1s to 
an,ſoiseo,to 05, Butar, m J 
is equall to 4 5,by the 17.e, 

I For the-angle +54, is equall to thealterne--angle 9 az, by 
MH the 21. e y. And by the grant it is equall to 9 ac, his equall: 
” And bythe21.cv.itisequalltotheinner angle as i;and 
by that which is concluded it, is equall to #2 4, his equall.. 
Therefore by the. 17. e, 4 #, and 4z,are.equall, Therefore 


- . 


ase4, is unto 44, fo 1s.co,unto 95. = 
"The Converſe likewiſe is demonſtrated in the ſame. fi= 


gure, For ase 4, isto44;loises, to 0i: And ſoise a, to 
« #, bythe 12 e:; therefore 45, and 4#, arecquall ; Item 
the angles e 40, and 04%, are equall to the angles at #, and 


5, by the 21: ev, which are equall berwcene themſelyes 
Wern's,. 5 | 
EDS nE of 


ht _ 
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Or Geometry, the ſeventh Book, 


Of the compariſon of Trian oles. 
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x Equilater triangles are equiangles, 8. p.j. 


-5—hus forre of the Geometry, or affeRions and reaſon of 
one _—_ - the compariſon of two triangles one 
with another doth follow. And firſt of their rate or reaſon, 
out of their fides and angles: Whereupon triangles be- 
eweene themſelyes are {aid to be equilaters and equi- 
angles. Firſt out of the equality of the (des, 1s drawne alſo 
the egqualitie of the angles. | 


& oO 
| JN. "at 


Jt rag therefore are here jointly called equilaters, 


whoſe {ides are ſeverally equall, the firſt to the firſt, 
the ſecond, to the ſecond, the third to the third : 


* al- 


-rhough every ſeverall triangle be inequilaterall. There- 


fore the equality of the ſides doth argue the equali 
ale brihes.c87. AStee, quality of the 


2 If two trianzles be equall in angles, either the 
fwo equicrurals , or two uf equall either ſhanke,or baſe 
of two angles, they are equilaters, 4. and 26. PI. 


Ohthus ; If ewo triangles be equall in their angles, ei- 
ther 


Thefexth Booke, _ 95 
ther in two angles contained under equall feet, or-in two 
angles, whoſe (ide or baſe of both.is equall, thoſe angles 
are cquilater. Z, 36s | 

Thiselement hath three parts,orit doth conclude two 
eriangles robe cquilaters three wayes...1, The firſt part is 
_ apparent thus : Let the two triangles be « ez, ando # y; be= 
cauſe the equallangles at 4, and o, are equicrurall, there« 
fore they are equall in baſe, by the 7.c iij. | 

2 The ſecond thus : Letthe aid two triangles 4e 3, and. 


4 e 


4 


0 7, be equall in-two-angles a pecce, ate, and '3, and ats, 
and y, And let them be equall in the ſhankee #, to # y, I 
fay, they are equilaters, For if the fide ae, ( for examples. 
fake):be greater than the (ide 9 #, ler s, be cut off equall 
unte it ; arid-draw the right line 5s. Here by the antece- 
dent, the triangles s e 5, and o # y, ſhall be equiangles; and 


a 


Ws - - + & — L 
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the angles - 37, ſhall be equall tothieangle 05, to which 
> (S] 
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alſo the whole angle 4#2;i8 equall, bythe grant. There: 
fore the whole and the part are equall, which is'1mpoſſi- 
ble, Wherefore the ſide 4e,is not unequall but.equall to the 
fide 0 #: Andy the antecedent-or [former part; the itri- 
angles ae i, and 0.# y, being equicrurall, are equall;\ar'the 
angle of the ſhanks; Therefore alſo they are equall.in their 
bales 4:5, andoy. | jottt 7 


" - . 
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3 Thethird- parts thus forced:In the triangles 4 es, and ' 
04 y, It the angles at e, and s, and s, and J- be equall, as 
. afore: Andae. thebaſe of the angle at 3, be equall to-o #, 
the baſe of angle at y > I ſay that the two triangles given 
are equilaters, For if the ſide e5, be greater than the fide 
#y,lete 5, be cut off equall to.it, and draw the right line 
as... Therefore by the antecedent, the twotriangles, 4 e £; 
and 0 & ;;\equall in the angle of their equall ſhankes are 
equiangle ; And the angle - 5 e, is &quall to the angle oy, 
which 1sequall by the grant unto the angle 4se, There- 
fore a 5 e, 1s equall to 4: e, the outter to the inner, con- 
trary to the 15.e v.y. Therefore the baſe ez, 1s not une- 
quall tothe baſe # y, but equall. And therefore as aboye 
was ſaid, thetwo triangles ae ;, and 9# y, Equall in the 

angle of their equall ſhankes, are cquilaters, ' 


3. Trianglerare equallin their.three andles; 


_ Thereaſan is,becauſe the rhree angles inany triangle a5 
7 equal 
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equall to two right angles, by the 
I evi As here, greateſt 
triangle, all his corners joyntly 
taken, is equall to the leaſt, _ 
And yet notwithſtanding it 18 
not therefore tobe thought to be - 
equiangle to it : For Triangles 
arethen equianeles, when the ſe- 
verall angles of the one, aree- —— 
quall to the ſeyerall angles of the other ; Not when all 
joyntly are equall to all. Therefore 


4. tf two angles of two triangles given be equal, 
the other alſo are equall, 0 

Allthe three angles, are equall betweene themfelves, 
by the 3 e. Therefore if from equall you take away cquall, 
thoſe which ſhall remaine ſhall beequall. 


5+ Tfaright triangle equicrnrall to 4triangle be 

greater in baſe, it is greaterin angle : And contrarie 

wiſe, 25. and 24. | 
Thus farre of thereaſon or rate of equality, in thE ſides 


1nd angles of triangles: The reaſon of inequality, taken 
out ofthe common and generall inequality of angles, doth 
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 quall tothe baſes of them 
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follow. The firſt is manifeſt, by the 9 e113, as herethou 
ſeeſt in «£3, and 9% }, Ie. 4 A | 

6. If atriangle placed upon the ſame baſe, with a- 
nother triangle, be leſſer in the inner ſhankes, it is 
greater inthe angle of the ſhanker, 


This is a conſeRary drawne alſo out of the Toe 11, As 
here in the triangle ez, and 403, within it and upon the 
ſame baſe, Or thus :If atriangle rones upon the ſame bafe 
with another triangle, be leſſe then the other triangle, in 

gard ofhis feet, thoſe feete being conteined within the 
Gre of the other triangle) in regard of the angle contet- 
ned under thoſe feete;, it is greater : H, 


4: their baſes are onetoanother. ls 
Thus farre of the Reaſon or rate of triangles: The pro= 
portion of triangles doth follow; And firſt of a right line 
withthe baſes, It is aconſeQary out of the 16 e 111), 
Therefore 


.» 8 Fpon an equall baſe, they are equall, 


7 iy op of equall heighth, are one to anothey 


This was a generall conſcAary at the 16e jiij: From 
whence Archimedes concluded, If a triangle of equall 
heighth with many other 
triangles, have his baſe e= © f. nw 


all, it is equall to them all: 
as here thou ſeeſt ae 3 tobe 
e£quall tothe triangles «eo, 
w0y, 5 Irm, umi, EC 
Here hence alſo thou 
mayſt conclude; that Equilater triangles are equall ; Be- 
caule they are of equall heighth, and upon the fame baſe. 


oO 9 T7 WM 9. 


gf 
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the two, triangles4 y #,.and , 
y9-#,are- equall by the 8 e; 
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| And 
9. If a right line drawne from the toppe of atrian- 
gle, doe cut the baſe into two equall parts, it doth 4 
cut the trianzle into twoequall parts : andit i the di- 
amcter ofthe trianglt. -  _. . 


As here thou ſeeſt : For the biſegments, or two equall 
portions thus cut are two triangles ofequall heighth (that 
that is to ſay, they have one 
toppe common to both, 
within the ſame parallels) 
and upon -cquall bafes : 
Therefore they are equall : 
And that right line ſhall be. 
the diameter of the trian- | 

gle, by the 5 e iii, becauſe it paſſerh by the center, 


10. Ifaright line be drawne from the toppe of 4 
triangle, unto apoint givenin the baſe ( ſdit be nat i 
the middeſt of it ) and aparallell be drawne from the 
middeſt of the baſe unto the fide, aright line drawne 


from the toppe of the ſayd parallell unto the ſayd point, 
Jhall cut thetriangle into two equall parts. 


Let the triangle given be a es : Andieta 0, cutthe baſe 
es, inouncqually : And let #y be parallell from «, 'the 
middeſt of y baſe, unto the ſayde #. I fay thaty » ſhall di- 
vide the triangle into two cquall portions, For letes be 
knit together with a right | 
line : Thatline, by the ge, 
ſhall divide the triangle in- 
totwo equall parts. Now 


P11 


D "LTTITT: b 
andupon the ſamgba(e, 
2 Take 


becaule they are of equall beige 
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andao#; And the ang 


12 If equianeled triangles be reciprocaltl in the 
ſhankes of the equall angle, they are equall: Andcon- 
trariwiſe. 15. p.vj. Or thus, as the learned OM, 
Brigges hath conceived it: If two triangles, having 
one angle, are neciprocall, Cc. 


Dire& proportion in triangles, 1s ſuch as hath in the for= 
mer beene taught: Reciprocall proportion followeth, 
It is a conſeQary drayne out of the 18 e 1113; which is ma» 
nifelt; as oft as the equall angle is a right angle : For then 
thoſe ſhankes, [ comprehending the equall angles, ] are 
the heights and the baſes; As here thou ſeelt inthe ſevered 
triangles. Notwithſtanding in obliquangle triangles, al- 
thongh the ſhankes are not the heights, the caulſe-of the 
truth hereof is the ſame. Yet if any man ſhall deſire a de- 
monſtrationof it, it isthus : Let therefore the diagramme 
or figure bee in the triangles 4es, pe I 

les 08%, | 
and e 45, let them be equall ; And 
Da pe E 


Ph | 


NN 


a#airo 4c, let; abetnto 40: T ſay that the triancle 
(0%, andeas, are equall. For e o being knit together with 
*Ngitline, #49 is uno 04%, a3#4is unto 40, bythe 702 
j And 


# 
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And#4, unto 46, by the grant,ts 3s e45i$ unt07 40. There- 
fore #40, and £45, are-unto £40 propertionglls. And 


therefore theyre equall one to another-; 11 ;; \ .. 
; burby 


+ The converſe, tsconcluded by the ſame fori 
yingall bickward.For « aunto 4 e 18,A8 #40 is unto94e, 


by the 7e: Andas eas, by the grant: Becauſe they are e- 
quall; And as44 is unto 0, by the lamps Wheeelarys ua 
19unto Ar, 4 $ A15UNt@A ©, cis 2% 1 


12 1ſtwo triangles be equianelts, qhreia are "proper. 


tionall in Shankes :: CAnd enrarimiſe; 4 and F- 
Þ+ vj. ; 32lll 

The compariſon borthoftheranand d proportion of cri 
angles hath in the farmer beeae Boo : Thaw (imilitade 
remaineth for the laſt place, , Whic enilids of. theirs 
conſiſteth indeed of the reaſon, or.rate of their. angles,and 
proportion of. the ſhankes, Therefore for jult cauſe; was 
the reaſon ofthe anglesſet firſts Becauſe from Nan 
onelytheir reaſon , bur alſo cheir lateer proportion1s ga- 
thered, Leta ei and io#, be two triangles equiangled: 
And let them be ſet upon ithe, ſame linc es x, "Then, fee 
rouching one another in the common Homes :Theny: 
ing thatthe-angles atieand 5, Aare- | 234i 
granted to bee equall, the lines 3 
es, andae, are parallell, .by the |- 
:1-ev. Therefore by the 22e v © 
#.0and ea, being.continued, ſhall -;-- ; 
mecte, Item, 'The right lines 4 #5," :; 1.1 ! 
andy », by the 21C v, are parab- In 
Jell. becauſe the angle AzelSE-,. c 
quall too #5, the inner oppoſite 
to it Therefore ſeeing. that a 5 is parallel uy the baſe 6 
y_ e21 ev,exſhallbero«y,th cr, by the 26 

e $19 td's#: "Andaſterdly LET! wa jeq, F Ge vanen 
t0e#, aS501St05 #, my is the firſt proportion, Ttem,ſee> 
np ing 


Shrlvenrh pooke. 

-mngthae#» is paballell exthebaſey e;y # thatis, bythe. 2s 
el Chal pate 0X, ase 0 js unto.;*:: And mrofle 
wile, as ai is unt046, fois >» umto #5. This is the ſecond 

o6oſith6h. 'Laftly, equiordinercly: Aaewtoas, as97isto 
2 » : \herefore if rriangles be equiangled, they are pro- 


portion! in fſhavkes/ 
"This eonvetle is this demonſtrated. Let there be two 


triangles a ei, and 9%y, proportionall in ſhankest 


10h 


And” a$acistg ef; ſo let #,, be to #y: And asati1s 


ro Vo; 16 lets 0 J beers 7 #. Then at the pojnts H and y, 
{tt angles be\ m made 4 the 1reiij, equall to the angles 
ateands, and let the triangle « y s,be made : for thepther 
angles at 4 and -, ſha'l be equall by t the 4 ©. And the trians 
le y'# 5), 1Thalll be Ehulanotcd to 
EY &&4+b:, And by the an- 
tecedent, it ſhall be proportionall | 
M 1m wb. ay met Thus are: two 
RinS165 + wy, by the grant; _ 
» who AythEtonfirucion, yrs 
tionAl in dtikoto the ſame rat | 
plex #f: Andagar, isto «5 {ois 
Aer, 19 is'f#, toy. There- - 
WAiKds W-2re proÞor- + "> _ 
tionall to the ſame y #, theyare eqtall ; Tein; 284715 to fe: 
ſo139yunto 3x; G alſo is 5 unto » #.''Ther 'eforc o y-and: 
5 Cry they are 6 ary on tothe ſame y#,are equall- 
( »* is the common fi The triangle therefore 9 y, is 
Equilater unto the triangle #'y #':  Atid- by-the re, 1t-1s'to 
It equiang/e: And thereforeirive qndanipled to the triangle 
ae ;, which was to be probved; This was generally ny 
taught at the 20 e111), of homologall ſides ſubtendi 


oy anges. There es, 


Bangs "if Meg by lin nt bn 4 Frianzle be parallel to the 
i Kfeho' of 078i} % $riangle equianele to the 


29 


s 1% { 
& * | | As 


Re ea. tooc.id 


© ts. ad 


"I —— Cw, auf 4 ow 


l == _ 
- v Sr Fn. ad i oat 


the" triangle a+ 5 is eqtiangte unto 95, Now, bj the 


-and'a zeare ual}» ' And; by the 4e, the. acher 


The ſeventh adakdto 
As in the triangleaes, the - ;--, 
right line 9%, doth cut off the tris. |: -- 
angle a0 «, equiangle, by the 2I 
ev, to.the whole .q <5; But the dl 
baſe 0, is lefſe than the baſe es, ' 
as appeareth by the 21 c, and by 
the alternation of the ſides, 


e | 
x # $ 
117! *7; 44 if} 


14. If twotranzles be proportional in the hankts 
of the equall angle, they arg equiangles» 8p jc 
4 13 | =_— I? 3 (1: | TO. = " 

| Lettberefore the triangles given beaeands v7, 
yuall in their arjgles aand a Ahdintheirſhankes ler ex; be 
unto'#i,as 0# is tooy: And bythe ue iij,letthe angles r90.þ, 


and 7, be equall ta the angles e425, and e 5 a: ' 
at;s and 4 ſhall be equali,vy che 4 es Here thou-ſeeſt [that 


—" 
» * . 


12C, aSeAistoar: ſais . PRunnitNg 239i 47h 90 
of Qs p T7] 


70t00y: and therefore, — 
by the grant, ſois#0 to 
0 7, Therefore ſecing that 
0, and 95, afe propor- 
tionall to oy; they \ are 
both equall. Laſtly, ifthe © _— 
common ſhankeoy bee _ I | bo H 
added ro beth the ſhankes ox, and o-7,- are £quall.to lic 
ſhatikes 5p and vy;# Bur by the conſtraftion the' how 4 
C 
are equall Therefore the firft triangle 4e5, 45 made cqui- 
angled: to the third. Now CO ————— 
i tothe third IE—_—_ hankg of theequall angle, 
ſt 1546 the ſame equilater; und by the' re, equangled 


þ: 


Shox,” Wherefore the ſecond © triangle» «y,- ſhall liky- 
therefore 3f 


wiſe be equiangled too 5 y, the third: An 
(v5 H 4 ewe 


/ Loy 677 w 
a(e;/are but one r 
Or thus : If being proportionall 1n their feet, and alter- 
nately parallels, they make an angle in the midſt berweene 
them, they have their baſes continued ina rightline: H, = 
The canſe is ont of the 14 e v.. For they ſhall make on 
each ſide, with the falling linea s, two angles equall to 
T1 hra | 865: £15 [) DORITHS . ”Þ 
fie e- + are acs.andois, be proportionall in 
thanks: As isto4;, ſoletiobetoos: And let ea bee 
. Paraltellto59: And az to 0: Trem, let them make the 
angle's50,betweehe them, to, wit, betweene their mad-; 
dle hankes 4, andaz,.] Gay thtir baſes 5, and in, arebuy 


»1Þ 


one right line continued. 
For ſeeing that by the 

aht 4 e,and 0 5, are paral- 
ſets Item 5and « o, the 


right line's 5ando 5, ſhall” .-.. Wh \ =. 
| . ” CO =_—Y 


SDL 


make, by the 21 ev, the 
angles at 4, and oquall to 
the alterne angle 450: And -_ , - _ | 
thereforethey-arc requall. berweene: themſelves t And 

_ then byche'r4e,” the. triangies girth, are £quiangles: 
'Thercfore the angle » « 5, iveguali to theiangles.i ec; Wher- 
fore the three *angles 03», 054, and ae, b the 3 6, arc 
equalltorhe three angles of the triangle e #5;. which are 
equallby rhe 13 evz. Vntorworightangles,;; And there- 
tore theythemlelves alſoare equalltarwo right angles. 
Whenefire by the 14©v;e3,ands #, are one; righs. line 


16, If - 


The ſeventh Booke, / 05 

16 1/two triangles have one-angle equall, another 
proportionall in ſhankes, the third homogeneall, they 
are equiangles.7 pave oO F 


Ler ae 4, and 0 y, the triangles given be equall in their- 


angles 4, and 0 : and proportionall in the ſhankes of the 
angles e, and #4 and their other angles, at #, and y, homoe 
gencall, that is, let thembe both, either acute, or obtuſe, or 
right angles. Bur firit let, "Ju 8 | 
_ thembe acute, I fay, theo®= a 
ther at -,& #,are equall.O-  . | 
therwiſe ler 4 es,by the 11 | 
- 113, be anger Ac wt tothe - ; | 5 2 ves 
ameo 4 ; Then have you . 
them by a e;equiangles; . þ 9. JF 
and-the angles a.se, ſhall 
be cquall tothe angle 0 y# ; andbothare acute angles-: and 
by the 12.c, ae 4, and 0# y, are proportionall in fides : and 
 $5#4;i$roe 5; ſoſhall o#, be to # y, that is, by the grans, ſo 
hall 4e, betoe f. Therefore becauſe the ſame e a, hath un- 
totwo, to wit, es, and es; the ſame reaſon, the faid e 5,and 
ez, are equall one to another : And therefore, by the x7.c. 
v.3. the angles at the baſe in ang z, are equall. Therefore 
bark of therh.are acute aribles :* And mTike manner «s e, is 
an acute angle, contrary tothe 14.e'v. The ſame will: fall 
outaltogether like.to both the other, being either. obtuſe 
or right angles. The laſt part of a right angte- is- manifeſt 
by the 4c of this Bookes/! 1 (|, 1. To 1onnrit;, 2 


of 


; 3-334. 


Of Geometry the cightBooke, of 
the diverſe kindes of Triangles, 


—_— —_—_—. _—_— —_ 
_—__—_— — M.A i. 4 
— 


A 


1 A trianele is either rizhtangled, or obli- 
quangled. a 


The diviſion of a triangle; taken from the angles, out of 
their common differences, I meane, doth now follow.Bur 
here firſt a ſpeciall diviſion, and that of great moment, as 
hereafter ſhall be in. quadrangles and prilmes, 


2 Arieht-anzled triangle is that which hath one 
right angle: An obliquangled is that which hath 
n0nte 27.4 |. 0 4 is lp 
Ari ht angled triangle in Geomerry'1s of \ iall ule 
and eve . _ of the beſt Mathematiclans. it is fled Mas 
giſter matheſeos, the maſter of the Mathematickes. _ - 
| Ry We Therefore 
Fa 3 If two" perpendicular lines be kait torether, whey 
ſhall make 4 right anzled triangle, (4; 


As herem «es, This conftrution-- n 
and manner of making of a right - - J i 
angled triangle, is drawne ont of 
the definition of a right angle. For 
right lines perpendicular are the 
makers of a right angle, as is ma- 
nifeſt by the 1 3.c ij. Y 


- 4 If the angle of atriangle at the baſe, be a right 
anzic, 


Sweajtbrd Bork 9 
anele, a perpendicular from the toppe ſhall bt the achey | 
ſhanke 1 My contrariwiſe $ oa i 

' As is manifeſt inthe ſame example, + 
'' s Ifarieht angled triangle be equiryurall, each of 
the angles at the bafe is the halfe of a right angle: And 


contrariwiſe. 6 


As in the triangle ae; : For they 
are both equall to one rigit angle, 
by the n3.ev.J. End betweene 
themſelves, by the 17.c, v þ 


6 If one angle of a triangle be equall to the other 
two, it 15 a right angle{ And contreriwiſe Schon,” 


" Becauſe it is equall to the halfe of two right angles, by 
the 13.ev.j, - 
And 


"7 Ifarizht line from the toppe of a triangle cutting 
the baſe into «wo equall parts be, equall zo thebiſeg- 
ment, or halſe of the baſe, the angle at the toppe is4 
richt angle :T Andcontrariwiſe Schon. 


bh 


As inthe triangle 425, the right 
line # 0; ctttting the bafee z, Ins, 
mto two equall parts, 1s © quall to 4 


eo, oro 3, the halfe of the baſe | 

maketh two equicrural trianglesz 

and the ſeverall angles at the top: 

equall' to the angles. at the ends,  þ Ke, 2 Fab. 


viz. e, and i, by the 17.c, x j. 


Ther cfore the an gle at the toppe 


08 The feventh Booke, 


is'equall to the"other two: wherefore: by the 6x, it iva 
right angle. 


8 perpendicular in 4 triangle from he: vight 
angle.to the baſe, doth cut it into two triangles, lik 
unto the whole and betweene themſelves, 8. p v, + 
[ And contrariwiſe Schon} VICTIONE 


ry 


As inthe triangle 4 3, the per- 
FH _ pendicular a », doth cut the tri- 
| | | angles 4 oe, anda 7, like unto the 
ij | whole ae s, becauſe they are equi- 
angles to it ; ſeeing that the right 
angle on each ſide is one, and ano- 
ther common in 7, and e: There- 
fore the other is equall to the. re- © 
mainder; by 4. c v.ij. Wherefore 4s 
the-particular triangles are equiangles to the whole : | Ay: 
proportional in the ſhankes of the equall angles, by the 
I 2. C vij. But that they are like betweene themſelves it is 
manifeſt by the 22; ce 111j. 


Therefore 


9 The perpendicular w the mreane proportional be- 
tweenethe ſegments or portions ofthe baſe. 


As1n the ſaid example, as :v,istoe.4 ; ſo is0m, to oe, 
becauſc the ſhankes of equall anglevare:propgrrjone” b 
the'8.e, From hence was P latoes Meſograp Is INVENTER 

4 [IT REP And 
il 10 Either of the ſhankes is pro ortionall betwcene 
| the baſe, and the ſegment ofthe baſe Aext adj oyning. . 
| For ase5, is unto #4, inthe whole' triangle, ſo is 4 i, 'to 
$0, In the greater. For ſo they are homoloeall ſides, which 


V 


. Thetinhth Bioke; 109 | 
dor fſubtend equall angles, by the 23.e, tj. Item, age, is 19 
toe 4; inthe whole triangle, ſo is 4e, toeo, in the lefler 
triangle, » 

Either of the ſhankes 1s proporttonall betweene the | 
ſ1mme,and the difference of the baſe and the other ſhanke. þ 


And contrariwiſe, If one ſide be proportionall betweene | 
the ſumme and the difference of the others, the triangle | 


given is areangle. M, H, Bripges, 
This is a conſeary ariſing likewiſe ont of the 4 e. of ve* | 
ry'great uſe. | 


In the triangle e4 4,the ſhanke a4, 12.1s the meane pro= 
portionall berweene 5 4, 18, (the ſumme of the baſe ae, 
12. and the ſhanke e 4, 5.) and 8, the difference of the ſaid | 
baſe and ſhanke : For if thou ſhalt draw the right lines 
b a,and ac, the _ b ac, ſhall be by the 6.e, a retangle; 
(becauſe it 18 equall to the angles at h,and c,ſeeing that the 
angſt beazandeac, areequicrurall. ) And by theg e, 
6 4,4 a,and 4c, are continually proportionall. 

If a quadrate of a number, given for the firſt ſhanke, be di- 
vided of another, the halfe of the difference of the diviſour, and 

quotient ſhall be the other ſhanke, and the halfe of the ſumme 
ſhall be the baſe, Or thus, The ſide of divid#d number doub- 
led, and the difference of the d;viſour aud quotient, ſhall be the 
two ſhankes,and the ſumme of then ſhall be the baſe, 

et the nimber given for the firſt ſhanke be 4, And let 8, 
divide 16. the quadrate of. 4. by. 2, The halfe of 8---2, 
that is 3. ſhall be the other ſhanke - And the balfe af $-. 2, 

- that is 5. ſhall be the bake, PHD 
|. = Therefore 


| Tf any one number ſhall div1de the quadrate of another, the 
fade of the divided, and the halfe of the difference of the atviſour 
and the quotient, ſhall be the. (wa: (bankss. of a reftangled tri- 
angle, and the halfe of the. ſumme of them ſ1all:be the.baſe 

thereof. 4+ HO * 
Let the rwo numbers given be 4- and 6. The ſquare 0 
| 6, let 


mn ey” 


- 


6 letirbe 36. and the quotient of 36.'by 4, be 9: And 
Oe dec FH for the one ſhanke, Now 9---4. that C 5. is 
the difference of the diviſour and quatient, whole halfe 
2--, isthe other. ſhanke. And.g---4. that 1513, is the 
ſamme the {aid deviſour and quotient, whoſe halte 6,5, 
is the baſe. * nts : 
 Againe let 4, and 8. be given, The quadrate of 8. 15 64, 
And the quient-of 64 is 16, and theſide of 64. 1s 8. for the 
one ſhanke. The halfe 16--4. that 1$6, 1s the other ſhanke, 
And the halfe of 16---4. that is 10, 1s the baſe, 


| | 
Ir. If the baſe of a triangle doe ſubtenda right. 
angle, the reftilineall fitted tot, ſhall be equall tothe 
like refilinealls in like manner fitted to the ſhankes 
thereof: And contrariwiſe, ont of the 31.p.v ). 


Or thus : Tf the baſe of a triangle doe ſubtend a right an- 
gle, theright lined figure made uponthe baſe, is equall to 
the right lined figures like,and in like manner ſituate upon 


the fecte : H. 
 Terttheright angled triangle be a e ; : andlet there be al- 
ſo the triangless 4, and 4: y; and to them upon the baſe 
of the ſaid right angle,by the 23 c i11j. let the triangle ze 5, 
be made like, and in like manner ſituate, I fay,that e-5,.is 
equall joyntly to ea#, anda zy. Let #9, a perpendicular fall 
from the right angle a, to the baſe 
es; This by the #2 ve, doth yeeld us 4c " BR. 
twiſe three proportionals, to wit, WHRFs 4 
$e,04,00; Item,e1,7a, i o;There- F 
fore, by the 25. e, 111, as#c, isto 
eo: ſo1s the triangle ze -s, to the 
triangleea#; And ages,isto 08, 
fois the triangle e175, to the tri- . 
angle45y : Bur 6s eqtalithe v, 
and 0 2, the whole, to wit, to his | | 
parts. Wherefore by the fecond compoſition in gs 
| | TICKEC 


; 


eau,andiay. WEI 
The Converſe is thus proved : Letthe triangle be ae: ; 
Antletthe perpendiculares, beerefted upon-a e, equall 
toei: And draw aright line frome toa: Here by the 
former, the reQilinealls ſituate at 9 e, ande a, that is by the 


conſtruction, at a e, andie, are equall to the rightilneall 


at 4 0, made alike and fituate a like: And by the graunt. 


they arc equall,to the refilineall at 4s, made alike and fi- 

tuated alike. Therefore ſeeing the like reRilineals ar 4 9, 
and a 7, are equall;theyhave by the 20 e111, their homo- 
logall ſides equall: And the two triangles are equiliters : 
And by the 1 e vij, cquiangles. But 4 eo, is a right angle, 
by the conſtrution : Andaes; is proved to be equall to 
the ſame 4eo: Therefore, by the 13 ev.«e 7, alſo isa right 
angle, 


12 Anobliquaneledtriangle i either Obtuſangled 
or eAcntangled, \ 


The diviſion of an obliquangled triangle is taken from 
the'ſpeciall differences of an oblique angle, For at the 5 
ei1j, we were taught that an oblique angle was either ob- 
euſe or acute: Therefore an obliquangled triangle is an 
obtuſcangle, and an Acutanglie. 


13 An obtuſangle 7s that #riangle which hath 


one blunt corner, 28.41, 


There can bebnt one right angle in a triangle,by the e. 


Therefore alſo in it there can be but one blantangle. 
Therefore 


14. Tf the obraſe or blant anglebe at the baſe of the. 
triangle given, aperpendicular drawne from the toppe 
of 


Theejehs 'Booke,” Y tf 
acke (9.c.j ) therriangle e 5, is equall tothe. triangles 


LSE 


gs  _ - The eighth Booke, 

of the triangle, ſhall fallwithout the figure * CAnd 

contrarywiſe. 
As here in«e #, the perpendicular 5 o, falleth without : 


—_— 4 
5 AD —— 
_ 2 


| Tenn 
>. —__—_  —— - 


_— — — 
bm 


This is manifeſt by the 4 Cc. 
ef And 


5: If one angle of a triangle be greater thanboth 
the other two, it is an obtuſe angle : And contrari- 


wiſe. 
This is plaine by the 6c, And 


' 16, If aright line drawne from the toppe of thetri- 
angle cutting the baſe into two equall parts, be leſſe 
than one of thoſe halfes, the angle as the toppe #s 4 
blunt-angle. CA nd contrariwiſe. 


As in 4ez, the perpendicular eo, cutting the baſa 
a:into two equall parts 4 | | 
o,andoi: And thefaideo 4 
is lefle than either 4 o, or 
0s; Therefore the angle 4 


ez, 18 a blunt angle by the &g Ax 
7C, - 


17. C4An acutangled triangle us that which hath 
allthe angles acnte. 29 dj. 


Therefore 


18 A perpendicutur drawne from the top falleth 
without the fignre: And contratiwiſe. 


Asin4e4, the perpendicylar-40 falleth without as is 
Plaine by the 4 Sk 1 11 7.1 mad 


1. If 


The ninth Booke, © 3 
And 


19, 1f any ove angle of triangle be leſſe then the other 
two, it is acute: And contrariwiſe, 


As is manifeſt by the 6 E« 
And 


20. If aright line drawne from the_toppe of the 
triangle; cutting the baſe into two equall parts, be leſſe 
than either of thoſe o_ the angle at the tappe 1548 
acute angle : CAnacontrariwiſe, 


Asin4e?, let40 cutting the baſe 
ez into two equall parts, be leſſe 
than any one of thoſe parts, the 
angle at the toppe 1s an acuteangle, 
As apreareth by the 7 e, 


"1 


— — — 


The ninth Booke, of P* Ramws 


Geometry, which intreateth of 


the meaſuring ofright lines 
by like right-angled 
triangles, 


y| ſpon Geometry of like right-angled triangles,amoneſt 
many other uſes that it hath, it doth eſpecially afford 
us thegeodzſyor meaſuring of rightlines: And that maſte= 
ry,which before(at the 2 e viij)attributed theright angled 
trianeles, ſhall here be found 3 be a true maſtery ian 

| or 


One eee eee oe ono ——o—m—mmam— een m———_—_ 
£4 , p Þ, 6 R 
4 


ve | The vinth Booke., 
For it ſhall containe the geodeſy of right lines; and after - 


ward the geodely of plaines and ſolides, bythe meaſuring . 


of their ſides, which are right lines. 


1. For the meaſuring of right lines, we will uſe 
the Iacobs ftaffe, which u a ſquire of unequall 
fſhankes. 


Radins, commonly called Baculu Tacob, 1acobs ſtaffe, as 
if it had beene long {ſince invented and praftiſed by that 
holy Patriarke, is a very-.auncient inſtrument, and cf all o- 
ther Geometricall inſtruments, commonly uſed, the belt 
and fitteſt for this uſe, Archimedes in his book of the Num- 
ber of the ſand, ſeemeth to mention ſome ſuch thing: And 
Hipparchns, with an inſtrument not much unhke this, 
boldly attempted an haynous matter inthe ſight of God, 
as Pliny thinketh, namely to deliver unto poſterity the 
number of the ſtarres, andto aſſigne or fixe them in their 
true places by the Norma, the ſ{quire or /acobs ſtaffe. And 
mdeed true it is that the Radius is not 'onely uſed for the 


. meaſuring of the carth and land : But eſpecaally for the 


defining or limiting of the ſtarres in their places and order: 
And for the deſcribing and ſetting out of all the regions 
and waies of the heavenly city. Yea and 7:79: the fa- 


 mous Poet, in his 3 Ecl/oge, Ecquis fuit alter, Deſcripſit ra= 


<o totums, qui gentibus orbem? and againe afterward inthe 
6 of his Enciades,hath noted both theſe uſes, Coligne me- 
a1, Deſcribent raaho && ſwrgentia fidera dicent . Long af- 


ter this the Jewes -and Arabians, as Rabbi Levi; Burt in- 


theſe latterdaies, the Germaines eſpecially, as Regiomonta- 
21s; Werner, Schoner, and Appia® have grac'd it : But a« 
— _ the learned _—_— In a ſeverall 
worke ofthar argument onely,hath illuſtrated and taugh 
the uſe of ut amen and fully. FO 
The Iacobs ſtaffe therefore according to his owne, and 
thoſe Geomerricall parts, ſhall here be ET The 
7-2 altronge 
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aftronomicall diftribution wee reſerve tohis time and 
place.) And that done, the uſe of it ſhall be ſhewed in the 


meaſaring of lines. 


2000 bh 


This inſtrument, at the diſcretion of the mea- 
| ſurer may be greater or leſſer. For the quantity 
of the ſame can no otherwayes be determined. 


' 2 The ſhankes of the ftaffe are the Index 
and the Tranſome. 


The principall parts of this 
inſtrument are two,the [vdex, 
or Staffe, which 1s the greater 
or longer part: and the Tranſ= 
verſarium, or Tranſome, and 
is the leſſer and ſhorter. 


3 The Index is the doable 
and one tenth part of the 
tranſome, 


Or thus: The Index is to the 
tranſverſary double and =. 
part thereof, H, As here thou 


ſeeſt, 


4 The T _ is that which rideth #peu 
the Index, and is tobe [lid higher or lower at 


pleaſure, 


Or, The tranſverſary is to be moved upon the 
Index, ſometimes higher, ſometimes lower : H. 
This proportion in defining and making of the 
ſhankes of the inſtrument is perpetually to be ob- 


ſerved ; as if the tranſome be 10, parts, the In- 
I 2 dex 
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dex muſt be 27. If that be 189. this ſhall be 90, or if it be 
2000. this ſhall be 4200. Neither doth it skill what the 
rumbers be, ſo this be their proportion. More than this, 
That the greater the numbers be, that is the lefſer that the 
diviſions be, the better will it be in the uſe, And becauſe 


| the Index muſt beare, and the tranſome 1s to be borne ; let 
the index be thicker, and the tranſome the thinner. 


_—__ 
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— Tranjuerſarium. Cum MAL Penis. 
But of what matter each part of the ſtaffe be made, whe- 
ther of brafle or wood it skillethnot, fo it be firme, and 
willnotcaft or warpe. Notwithſtanding, the tranſome 
q will more conveniently be moved up and downe by bra- . 
ſen pipes, both by it ſelfe, and upon the Index higher or 
þ 1:6 lower right angle wiſe, ſo touching one another, that the 
'j . alterne mouth ofthe one may touch the (ide of the other, 
The thrid pipe 1s tobe moved or flid up and downe, from 
oneend of the tranſome tothe other ; and therefore it may 
be called the C*r/or. The fourth and fifth pipes, fixedand. 
immoveadle, are {ct upon the ends of the tranſome,are un- 
ro 
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to the third and ſecond of equall height with finnes, to 
reſtraine when neede is, the opticke line, and as it were, 
with certaine points todefine it in thetranſome. © 

The three firſt pipes may, as occaſion ſhall require, be 
faſtened or ſtaied with braſen ſcrues. With thele pipes 
therefore the tranſome may be made as great, as need ſhall 
require, as here thou ſeeſt, 

The fabricke or manner of making the inſtrument hath 
hitherto beene taught, the uſe thereof followeth : unto 
which in generall is required : Firſt, a juſt diſtance. For 
the ſight is not infinite. Secondly, thatone eye be cloſed : 


| Forthe optick faculty conveighed from both the eyes into - 


one, doth aime more certainely ; and the inſtrument is 
more fitly applied and ſet tothe cheeke bone, then to any 
other place. For here the eye is as it were the center of the 
circle, into which the tranſome is inſcribed. Thirdly, the 
hands muſt be ſteady ; for if they ſhake, the proportion of 
the Geodeſy maſt needes be troubled and uncercaine. 
Laſtly, the p'ace of the ſtation is from the midſt of the 
o0te, Sire] 


[ $3 If the ſight doe paſſe from the beginning of one 
ſhanke, it paſſer by the endof the other : And the one 
fhanke ts perpendicular unta the magnitude to be mea- 


ſured, the other parallel. 


Theſe common and generall things are premiſed; That 
the ſight is from the beginning of the Index by.the erid of- 
the tranſome ; Or centrariwiſe, From the beginning of 
the tranſome, unto the end of the Index. And that the In- 
dex-is right, that is, perpendicular tothe line to be meaſu- 
red, the tranſome parallell. Qr contrariwiſe. Now the 
perpendicularity of the Index; in meaſarings of lengthts, 
nay) be, ttied by a plummet of lead appendent 3 But in 
ons and breadths, the eye muſt be truſted ; althougha 

varyingof the plummet can make no ſenſtble _ 
| I 3 DY 
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By the end of the tranſome, underſtand that which is made 
by thelinc viſuall, whether it be the outmoſt finne, or the . 
Cnrſour in any other place whatſoever, ; 


6 Leneth and Altitude have 4 threefold meaſures 
The firſt aud ſecond kinde of meafure require but one 
diſtance, and that by granting a aimenficn of one of 
them, for the third proportion.ill : T he third two di. 
ftances,and ſuch onely ts the dimenſion of Latitude, 


Geodeſy of rightlines istwo fold; of one diſtance, or 
of two, Geadety of one diltance 1s when the meaſurer 
for the finding of the deſired dimenſion doth-not change 
bis place or (tanding. Geodely of two diltances is when 
the meaſurer by reaſon of ſome impediment lying in the 
way betweene him and the magnitude robe meaſured, 1s 
conltrained to change his place, and make a double ſtan« 


ding, | 
tw obſerve, That length and heighth, may be joyntly 

meaſured both with one, and with a double (tation : Bur 

breadth may not be meaſured other wite than with. two, 


7 Iftheſight be fromthe beginning of the Thdex 
r 'eht or plumbe unto the length, andunto the farther 
end ofthe ſame, as the ſegment of the Inacx is, unto. 
the ſegment of the trauſome, ſo. is. the heighth of the 
meaſurer unto the length, © 6 1inf! wag 


#S- 747 


Let therefore the ſegment of the Index, from the toppe; 
I meane, unto the tranſome be 6, parts, The ſegment of 
the tranſome, to wit, from the Index unto the opticke 
linebe r$, The Index; which here is the heighth'of the 
meafurer, 4, foote : The length, by the rule of three, ſhall 
be 22. foote, The figure is thus, for as a, is to £4, ſois 40, 


unto, 
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unto 9 #, by the 12.e vi. Forthey arelike triangles. For 
«c,and 40, ar. And that WHiH Ss anche 


— _ 
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| 


common'tothem both : Wherefore the remainder is e« 


quall ro the remainder, | the 4,evij. _ 
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Theſame manner of meaſuring ſhall be ſed froman 
higher place; as out of 7, the ſegment of the Index 1s 5. 
; the ſegment of the tranſome 6 : and then the heighr 
CES foote : the ſame Length ſhall be found to bee 12 
foote. 

Neither is it any matter atall, whether the length ina 
plaine or levell underneath : Or in an aſcent or deſcent of 
a mountaine, as in the figure under written- Fe If 

Thus mayeſt thou meaſure the breadths of Rivers, Vale 

leys, and Ditches, For the Length is alwayes after this 
manner, ſo that one may meaſure the diſtance of ſhippes. 
on the Sea, as alſo Thales Milefins, in Proclins at the 26 
Pj, did meaſure them. An example thou haſt here. 
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Hereafter in the meaſuring of Longitude and Altitude, 


fight is unto the toppe of the heighth, Which here I'doe 


now forewarne thee of, leaſt ; "POT, 
6454 yerady » leaſt afterward it ſhould in vaine 


The ſecond manner of meaſuring a Leneth is thus: 


8. 2/7 
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8. 1f the fight be: from the beginning of the index 

parallel to the length to be meaſared,as the ſegment of 
therrenſeme is, unto dhe (cement ofthe index, ſoſhall 
the heighth givenbe tothe length. OK) 


As if the ſegtnent of the Tranſome be 1 20 parts: the 
height given qoo foote: The ſegment of the Index 210 
parts ?\ Thelength; by the golden rule ſhall be 700 foote, 
The figure is thus, And the demonſtration is Iike unto the 
former; or indeed morceafier, For thetrianglesare equt- 
angles, as afore. Therefore as 0# is to #4; ſoise3to 3 4, 


"= 700 | 
 'This1s the firſt and ſecqnd Kifide of meaſuring of a Longi- 
tnde, by one _ diſtance or ſtation : The third which 
is by adouble di tance doth now follow. Here the tran- 


ſome, ifthere beroane. enough for. the axaſurer' ro goc 
tarrecnough backe, mult be pat' lower, in the ſecond di- 


o - Ws . a . 
 arls mon ionDiilT. od) arr mtg ome 16k 
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9; 1fthe fight befriom thi Wiginning of the trap. 


Verie 


werieparallell to the length tohemntaſured,. 45 inthe 
index the eff er enes of the greater ſegment i unto the 


Lftar; [witthe difference of tht ſecond ftationumethe 
length. AE ey Ae 


This kinde of Geodzſy is ſomewhat more ſubtile than 
the former were, The Lemke 1s thas; in.,which-let the firſt 
ayming, be from a, the beginning of thetranſpme, and out 
ofas 6 engry ſought by, theend of the Index, unto e, 
the toppe of the heighth: Andlet. the, fegment of the In- 
dex be 9: The ſecondrayming letithe from y, the begin- 
ning of the tranſome, out of a greater diſtance by -, the 
end of the Index,unto e,the ſame note of the heighth; And 
- tet the ſegment of the Index be 5 r. 


Py 
þ ww * a a fa-- I -  — - mms 4o 
| þ <4 > Lo. wr af v 4. ev» 4 
? 


. - : . % £ - #s © , mn 
P of Y % of * we } (1.4 + - HS l Ti 
F CTY 
=_— i * 
* - 1 7 : pd : 4 
o 4 - SE K 


. Here the meafaring performed; is the taking of the dif- 
ference betweene o#and 5 r, >The: reſtare. fai onely 


for demonſtrations ſake. Therefore in the firlt (tation let 
«m2 ',be from the beginning ot HE rapſomy, be paraſſci 


toye. Nere fuſt»#,is equall to 57, For the triangles 


99H 4, 


id 
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m4, and 577, are equall intheir ſhankes « 4, and >, by 
the grant ( Becauſe the tranſame ſtandeth. ſtill in his owne 
place: ) And the angles at # 4, # am, are equal to the 
angles: Andilttright-angteFare equall) 'by the r4e iij. 
Theſe are the outter and inner 0ppoſite one to another : 
And ſuch are equall by the -1,e v.) Therefore they are equi- 
laters, by the 2 e vij;, And e.22, is the difference of the ſeg- 
ments of the Index, Then aso'mistommn,ſoise L,to li, as 
the equation of three: degrees doth ſhew. For, by the 
12ev1j, aS91$toma: ſoiscltol a: Andasma isto 
» #; ſ0is {4,to 15. Therefore by right, as 9 »,is tom #: ſo 
ise7,toli:; Andby therrev3; fois a ron 3: Avif the 
difference of the firſt ſegment be 36 parts: The ſecond 
ſegment be 72 parts: The differencedf 'thefecond lation 
40 foote. The length ſought ſhall be 80 foote, And here 


indeed is no heighth definitely given, that may makeany 


bound of the principalproportion, Ndtwithſtanding the 
Heighth, although it be of an unknowhe meaſure, i the: 
bound of the length ſought » And therefore it is an helpe 
and meanes to argue the queſtion, Betauſe ir is concet- 
vedtoſtand RoRo—_ Fw otitmolt end of the length. 
kinde of meaſuring of length 48 of-- 


the lerigeh may poſſibly be taken, by reaſon of, fomeims, 


cond way. 
Hi 


plaine' where 


e grou 
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heighth was defined ar the ge iy. 'The- firſt geodeſy or 
manner of meafaring of heighths is thus, = 

* 10. Ifthe frehtbe, fromthe beginning of the tran- 
Uheſeememeſrie unto the height to be meaſared, as 


the ſexment of the tranſome, is unto the ſegment ofthe 
Index, ſo ſhall the length given be tothe height. 


| Lettthe ſegment of the tranſome be 60 parts: 'the ſeg- 
mentof the Index 36: the Length given 120 foote : the 
the golden rule, 72 foote. 


heighr ſought ſhall be, by 


—_— 
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The Figure1s thus © And' thi eapereuryrat di; 4; c 
12 e vij, as afore : but here js to be added the height of 

the meaſurer; whichifirbe 4 foot, the whole height ſhall 

weot# Bloods cle 16: Th$iclore man everſed altitude 
(> "eye be SE Lie aig 
© It, If the fight befrom the beginnins of the tndex 
parallelIre the height, as the ſegment of the tranſome 


- 


{ 


% 


eight, 


The nimth Booke, Tay 


#, unto the ſegment of the index,, ſo ſhall the length 
« given be, unto the height ſought, _ 


Everſa altitndo,' An everſed-altirude (Reverſed, Z;) 
is that which we call depth, which indeed 1s nothing elſe, 
inthe Geometers ſenſe, but heighth turned topfie turvie, 
as we ſay, or with the heeles upward, For out of the 
heighth concluded by fabduaing that which is above 
ground, the heighth or depth of a Well ſhall remaine. 

Let the ſegment of the tranſome ae, be 5 parts : the 
ſegment of the Index #5, be 1 3 : the diameter of the Well 


OE CT 


OO — 


(whichnow ſtandeth for the length:)-be 16 faote, which 
at toppe 1s ſuppoſed-to be equall to thar at rar 
oppoſite height, by the 21 e vij, and the. goldenrule . 
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be 26 Fbote: From'whehce you muſt rake the ſegment of 
the Index reaching over the mouth of the Well ; And the 
true height (or depth) ſhall remaine; as if that ſegment 
of 1 3 parts be as much as 2 foote, the height ſought ſhall be 
24 ftoote, The ſecond manner of meaſuring of heights 
followeth, 


12. 1fthe ſight be from the beginning of the Index 
perpendicular tothe heighth to be meaſured,as the ſeg. 
ment of the Index is unto the ſeament of the Tran. 
ſome, ſo ſhall the length given be to the hetghth. 


As if the ſegment of the Index be 60 parts : -and the 


ſegment alſo cfthe tranſome be 60: And the Length given 


be 250 foote : By the Rule of three, the height alſo ſhall 
be 250 foote tas thou ſeeſt in the example underneath : | 
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Foras4elstoes; fo isaco toons, by the 12e vij. But 


| here unto the height found, you muſt adde the height of 


the meaſurer : Which if it be 4 foot the whole height 
thallde254 koote. Fr» # Therefore 


13-1f 


+ 13. Ifthe fight be ow the bexinning of the Tndex 

'F «0, names to the magnitude to be meaſured) by 
the names ofthe tranſome,unto the ends of ſome known 
part of the height, asthe diſtance of the Names is,unto 
the rift of the iranſome above them, ſo ſhall the known 
part be unto the part ſought, 


- Or thus © If the ſight paſſe from the beginning of the 
Index _ right, by the vanes of the tranſyerſary,to the 
tearmes of {ome parts; as the diſtance of the vanes isunto 
the relt of the tranſverſary above the index, ſo is the part 
knowne unto the remainder: H, 

This is a conſeRary of a knowne part of an height, from 
whence the reſt may be knowne,as in the figure. ; 
As041s8unto#y, ſois eitozs. Foraso#, js unto #4: 
ſo1ise 5 unto 54, by the I2 evij, Andas# 4, is to# y, ſo is 
; 4 unto 5 5; and by right, as 0 #, isto# y, ſoise4,tos s.Here 
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0x, be20 parts; #7 30; Andes, the knoyne partz letirbe 
i3 
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15 foote : Therefore thou ſhalt conclude 55, the reſt to 


be 225. | 
The firſt and ſecond kinde of meaſuring of heights is 


chas ; The third followeth« 


14 1f the fight be from the beginning of the Index 
perpendicular to the heighth, as inthe Inaex the aif- . 
ference ofthe ſegmeut, is unto the difference of the di. 
ſtanceor ſtation; ſois the ſegment of the tranſome nn. 
to the hetghth. 


Hitherto you mult recall that ſabtilty, which was uſed 
inthe third manner of meaſaring of lengths. 


; Letthe firſt aime be taken froma, the beginning of the 
Index perpendicular unto the height to be meaſured : And 
from an unknownelength 4, by 0, the end of the tran« 
lome.untoe, the toppe of rhe- heights 4: And let the ſeg- 
ment of. the Index be # 4, The ſecond ayme, let itbe taken 
from, the beginning of the ſame Index ; and out of a 
| greater 
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greater diſtance, by s, theend of the tranſome; into the 
{ame toppe ©. And the ſegment of the Index let it be r 7; 
_ Here, as afore, the meaſuring is performed and done, by 
the taking of the difference of the-ſaidyr,abovean ; Now 
the demonſtration 18 concluded, © as in the former” was 
caught, Let the parallel / 5 wybe ereftedagainſtzoe,”. - 
- Here firſt the triangles 0 4, & 57 hare cquilaters,by the 
2 evij. ; (ſeeing rhat the angles at#, and 4 the externall 
and internall, are equall in baſes ox, and s 7+ forthe ſeg 
ment\in each diſtance is thefame ſtill : ) Therefore #« a; is 
equall tar /.Now the reſtis congludedby a ſorites bf.foure 
degrees : As r, isuntoy #:: ſoby the 12. evij. is+7, that 
1$,9#, untoe#: Andas 9 #, 15 untoe 5, fois 4%, thatis, /r, 
unto 45, Tirefore the remainder 3 4, untothe remainder 
54; ſhall be as yr, is unto the whole yz, and therefore 
from the firſt ynto the laſt, as 57, is toe#;- / 7 
Therefore let.the. difference of the Index be..234-parts-x 
The difference of the diſtance go. foote : The ſegment of 
> tranſome 23. parts ; The height ſhall be 57, 4.-or 
LOOtE, ” FIR | 
| Therefore 
4 T5 Out ofthe Geodeſy of heights, the difference of 
two heizhts is manifeſt. NS 


| 
Orthus + By the meaſure of onealtitude, we Dl Know 
the difterence of twoaltitudes : XZ, 77 
For when thou haſt taken or found both of thetn, by 
ſome one of the former wayes, take the lefler out of th 
gap bene the remaine ſhall be the heighth deſired.Fro 
neetherefore by one of the towers of unequilt heighthj 
you may meaſure the heighth of the other.” Firſt out of the 
leſler, let the length be taken by the firſt way : Becauſe 
the height of the leſſer, whetin thou art, is cafie tobe ta« 


ken, either by'a plumbe-line, let fall from the toppe to the 


bottom,or by ſome one of the former waigs, Then meaſure 


—— 
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" the heiohthy, which is above the lefſer : And adde that to 
ve lefler] _ thou ſhalt have the whole heighth, by the 
Erſt or ſecond way, The figure is thus, and the demonſtra- 
rion is out of the 12.c vij.Forasa e, is toez, ſo is40, to 
2 #, Contrariwiſc out of an higher Tower, one may mea- 
{ure a leſſer. | | 


16 If the ſezht be firſt from the toppe, then azaine 
from the baſe or middle place of the greater, by the 
vanes of the tranſome'unto the toppe of the. leſſer 
heighth ; as the ſaid parts of the yards are wnto the 
part of the firſt yard ; ſo the hejghth betweene the ſta. 


tions ſhall be unto his exceſſe above the hgrghth de- 
fired, 


Let theunequall heights be theſe, a -, the leſſer, and x 'y, 
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the greater.: And our of the affigned greater # y, letthe 
lefler, «2, be ſought, And letthe fighthe firſt from », the 
Yoppe of the greater, unto 4, the toppe ofthe leſſer, _ 

ing 
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A ing at the ſhankes of the ſtaffe the triangle # y 9, Then a.. 
F ned let the ſame ſight be from the baſc,or from the lower 
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end of « y,the heighth given,unto 4,the ſame toppe of the 
leſſer, making by the ſhankes of theftaffe the triangle y /»; 
ſo that the ſegments of the yard be,the upper one, I meane, 
# 7, the neather one « /: I fay the whole of #r, and »1, is 
unto #r:; {o is the « J greater heighth aſſigned, unto #4 5, 


the icſlſer ſought. 
Me — We 


FE 
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The Demonſtration, by drawing of ao, a popes 
lar unto x y, 18 a proportion out of two triangles ofequall 
heighth, For the forth of the torall equally heighred tri- 
angles # a0, and y as, although they be reciprocall in fitua- 
tion, they have their baſes « o, and 4s, as it this were 9y. 
Then they have the ſame with the-whole triangles , as al- 
ſo the ſubdudted triangles #r 29,and y » {of equal heighth; 
to wit whoſe common heighth is the ſegment of the tran- 
ſome remaining ſtill in the ſame place, there r ms, here 7 /. 
And therefore the baſes of theſe, namely, the ſegments of 


the yards * 7, and » /, kaye the ſamerate with # 0, unto 9. 
, K 2 Ay 
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43% THt nn B v0ke; [ | , 
;AStherefore #9, isunto 97 : ſo is, vr,untorv/, And backs 
ward/a9 4, 15 tows; {ois, #0, unto 9, as here thou ſceſt; 
F 317 11900 | pf nnarmenarn 47; J 0,—mnmnnpmennne 0, | 
bt. | Therefore furthermore by compoſition of the Antecedent 

i with the Conſequent unto the Confequent,by the 5 c 9. ij. 
Arithi' As #1, and » 7, ar unto'n 7: {oare yo,and on, 
4ntov#, thatis y#, unto #, on this manner, 


- years —HT, ) 4c = ag nes on. 
ar, ou, 
——— —— —] mmmmarnged —_ y mmm . 
1 9139 wr! 3”, | | LMERT 
: there isgivens 7, and - 7, for the firft proportionall : # 1, 


for the {econd 3 and y », for the third : Therefore rhere'js 
alſo given 9, for the fourth : Which » #, ſubdued out 
of « y, there -remaineth o y, thats, 45, the leſler-altitnde 
10 he. | - 
| For ket the parts of the yard be 12.and 6,and the ſummeE 
of them 1 8. Now as 18, is 12. {o is the whole altitnde « y, 
| I 90. foote, unto the exceſſe 126 + foete. The remainder 
: therefore 63 7; foote, ſhall be 4 5, the lefler heighth ſought, 
; Butthou maiſt moxe fitly diſpoſe and order this propor- 
tion thus ; As# 7; isunton/: ſoisrvounto v7. Therefore 1 
by Arithmeticall compoſition, as# r, and » 4, are unto # /: : 
fo # 0, and oy, thatis, the whole # y, is unto o ,that is, un- ' 
to 45, Fof here a ſubduction of the proportion, after the 
compoſition is no. way neceflary,by the crofſe rule of ſo- 


Lena, thus : | | | | | 137183 15, 
j- Tl tt Iz. . nh.» | | 126; [o3. 
| 182 | 201-ath \ ds 

- *The ſecond ſtation might have beene in o, the end of the 


perpendicular from 4. Butby taking the ayme'out of the 
-toppe of the lefler altitude, ' the: demonſtration ſhall be 
yer-againe more eaſie and ſhort, by. the two triangles at 
the yard ae4, and 4ef, reſembling the- two whole 
#japgles 40%, and 42 y, inlike ſituation, the parts of the 
F © A ſhake 
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(hanke cut, are on each ſide the ſegments of the tranſome. 
. One may againe alſo out of the toppe of a Turret mea- 
(ure the diſtance of two turrets one from another : For it 
is the firſt manner of meaſuring of longitudes,neither doth 

, it here differ,any whit from it, more than the yard is 
$1 hang'd withour the heighth given. The figure is thus: 
yo And the Demonſtrationis by the 1 2.e viz. For as ae, the 
ſegment of the yard, is unto e 5, the ſegment of the tran- 
ſome : (o is the aſſigned altitude 4 0, unto the length ox. 

The geodeſy or meaſuring of altitude is thus, where ei- 
+ ther the length, or ſome part of the length is given, as in 
- the firſt and ſecond way : Or where the diſtance is double, 
as in the thurd, | 

17 If theſught be from the beginning of the yard 
being right or perpendicular, by the vanes of the tran« 
ſome, unto the ends of the breadth ; as inthe yard the 
difference of the ſegment s unto the differece of di- 
ſtance, ſo is the diſtance. of the vanes unto the breadth, 
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The meaſuring of breadth, that is, of a thwart or croſle 
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line, remaineth. The Figure and Demonſtration is thug + 
The firſt aymine, ler it be 4 e 5, by 9,and s, the vanes of the 
tranſomes #. The ſecond, letit be y e3, by 5, and”, the 
vanes ofthe tranſome «7, Then by the point 5, ler the pa= 
rallell /s m, be drawne againlt 4 0. Here firſt, the triangles 
o#4,and 511, are equilaters, by the 2 e vij, Becauſe the 


_ anglesat» and j,are right angles : And # #0, and j/s, the 


outter and inner. are equall in their baſes ox, and sj, by 
the grant ; Becauſe here the ſegment of the tranſome re- 


omen thus laid, the demonſtration of the third altitude 
re taken place. For as y '4 15 UNtO 7 4; {ois SJ, untoe re? 


And, becauſe parts are proportionall unto their multipli- 
cants, ſo is 57, unto e 5 : forthereſt doe agree, 


- 


( " 
$ 


The ſame ſhall be the geodeſy or manner of meaſuring, 
if thou wouldeſt from ſome higher place, meaſure the 
breadth that is beneath thee, as in the laſt example. Bur 
from the diſtance of two places, that is, from latitude 
or breadth, as of Trees, Mountaines, Cities, Geographers 
and Chorographers do gaine great advantages and helpes. 

| Wherefore 
> | 


- 


maineth the ſame : Therefore » a, is equall to j /, Theſe 


a; — TD 
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ap F 

-refore the gcodeſy or meaſuring of right lines 18 

Bt netics 3 heighth, and breadth, from Shen the 
Painter, the ArchiteR,and Coſmographer » may view and 
gather of many famous place the. windowes, the ſtatues 
or imagery, pyramides, fignes, and laſtly, the length and 


— ww  w_-—  w___ wn  O— OR 
OOO OS > EW - 
_ 


—_— nm —— — —_ IEEE "— OO EDS: R= II o—_— —@ 


yon e=_g &= = 


—— —— _—— & w——_—— 


beighth, either by a ſingle or double: the breadth by a dou» - 
ble dimenſion onely, that is,they may thas behold and take 
of all places the nature and ſymmetry; as in the example 
next following thou mayſt make triall when thou plea- 


K 4 
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_ ©". aTriangulateandParallelo- | 


- 2 -/ prammes 


op 


A Nd thus much of the geodeſy of right lines, by the 
{A meanes of re&apgled triangles : It followeth now 
of the triangulate. 3-4 


i: A triangulate is a reftilineall figure compouns 
ded of triangles. 

As before (for the dichetomies ſake) of a line was made 
a Lineate, to ſignific the gens of aſurface and a Body : ſo 
now is for the ſame canſe of a triangle made a Triangularte, 
to declare and expreſle the me of a Quadrilater and 
Multilater,and indeed more jultly,then before in-aLineate, 


_ Fortriangles doe compound and make the triangulate,buy 
lines doc not make the lineate, Therefore 


' 2. Theſidesof atriangulate are two more than are 
the triangles of which it is made, 


As the ſides of a Quadrangle are 4. Therefore the tri- 
angles which doe make tlie ſame foure-ſided figure are but 
2, Theſides of a Quinquangle are 5;, Therefore the trian- 
Sles are 33 andſo forth of the reſt, as here thou ſeeſt, And 


— _ 


| 
| 
| 


7henrhs Books, 
that indeed is the leaſt : Bor even a triangle it ſelfe,may be 
cut.into as many triangles as one pleaſe, 8 

- That boththe inner and outter are equall Fotight angles; 
in every kinde of right line figure, 1t was manifeſ>ar the 
4e yj- The inner 1s a Quadrangle/areequaltro 4. Tha 
Quinquargle, to.6: Inan Hexangle, to 8; and fo forth, 


But the outter, in every right-lined figure, are equall to 4 
right angles : as here may be demonſtrated, by the 14 ev 
and 13 e vj- | And 
3. Homogeneall Triangulates are cut intoan equall 
number of triangles, e 20 þ vj. 
For if they be Quadrangles, they becut into two trians 


gles : If Quinquangles, into 3. It Hexangles, into 4, and 


0 forth, | 

4. Like triangulates are cut intotriangles alike ons 
to another and homologall tothe wholee 20 p vj. 

Or thus :. Like Triangulatesare divided into criangles 


like one unto another, and in-porportion correſpondent 


unto the whole; H, ©: ; < J1 - 
As intheſe two quinqualges:' Firſt the particular 'trian- 
glesare like betweene themſelves. For the ſhankes of 4 e xe 
and ys 22, equall angles. are propertionall, by the grant, 
Therefore the triangles themſelves are equiangles, by 14 
e vij. And therefore alike, -by the 12 e vii. and. fo forth 
ofthe reſt. © + Wb a | 


The 
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The middle triangles, the equall angles being ſubſtraged 
ſhall have their other angles equall : And therefore they 
alſo ſhall be equiangles and alike,by the lame. 

Secondarily, the triangles ae #,andysm;eioandsy!; 
eo#,and s {m, to wit, alike betweene themſelves, are by 
the 1 e vj, ina double reaſon of their homologall ſides e x, 
52,e0, 51, which reaſon istte ſame, by mcanes of the 
common ſides, Therefore three triangles are in the ſame 
reaſon: And therefore they are proportionall ; And,by 
the third compoſition, as one of the antecedents is, unto 
one of the conſequents : ſo is the whole quinquangle to 
the whole, 

,. 5. LA trianeulate is a Quadrangle or 4 Mule 
. kangle. | NA Ne 
The parts of this partition are in Euclide, and yet with- 
out any ſhew of a diviſion. And here alſo, as before, the 
ſpecies or ſeverall kinds have their denomination their 
. angles, although ithad beene. betcer and eruer to have 

F beene taken from their ſides; as to have beene called x 

Quadrilater, or a Multilater;-But in words uſe muſt bee 

followed as a maſter, 

6. CA Quanarangle is that whith is comprehen. 
ded of foure right lines. 22 dj © 

As here thou ſeeſt,* But a Quatrangle may alſo bee a 
ſphearicall, and a conicall, and a cylindraceall, and _ 

| | thoſe 
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thoſe differences are conimon,we dot foretell at the 3e v; 
And a Quadrangle may be a plaine, which is not a quadri- 
later, as here, 


7. A quadrangle is a « Paxallelogramme, 0r a Tra- 
pentnm. | 
- This diviſion alſo in his parts is in the Elements of Eu- 


clide, but without any forme ot ſhew of adiviſion. But 


the difference of the parts ſhall more fitly be diſtingui- 
ſhed thus: Becauſe. in generall there are many common 


parallels, | rn'rs 
. $, A Parallelogy amame is a quadrangle whoſe ops 
poſite fides are parallell. 

As in the example, © a. 
the fide 4 e, 1s parallell 
to the fide zo: And the | 
fideesz, is parallell to 
oppoſite ſide ao, 


Therefore "eo 


& 1 

9. IfrightBvGr6n eve and thefime fide, du jopn: 
l bas jade and parallall lines, they fhal nie 
c 


parallelogramme, 


246 Went Broke 
' Thereaſon is, becauſe they ſhall be equall and parallel 
betweene themſelves, by the 26.c v. And 


| 10 A parallelogramme is equalibothin his oppoſite 
bales and angles, and ſegments cut by the atameter: 


Or nth; The oppoſite,both ſides, and angles, and ſeg 
ments cut by the diameter are equall, Three things are , 
bere concluded ; The firſt is, that the oppoſite ſides are C- 
uall : This manifeſt by the 26 e v, Becauſe tworight lines 
e jointly bound equall parallells, 
The fecond, that the oppoſite 
angles are <quall, the Diagonall @ z, 
doth ſhew. For it maketh the tri- 
angles 4et, and 504, cquilaters : 
And therefore alſo equiangles: And 
pap ms. that the particular angles at 
a, and z, areequall, the whole is e- 


quall tothe whole. This partis the 
 34-p3r © TE] | 
The third : The ſegments cut by the diameter are al- 


 wayesequall, whether they be triangles, or any manner 
| of quadrangles,as in the figures. For the Diameter doth cut 
intetwoequall parts, the parallelogramme by the Angeles, 


e 


1 | 
or by the oppoſite (ides, ot by the alcrnall equall Rgments 
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1x TheDiametey of a parallelogrammt is cut znts 
#woby equall raies, A £4 Neo 
As in thethre figures 4 ez, next before 3 Thisa paralls: 
 Jogramme hath common with a circle, as was manifeſt 
at the z2g.e 111). | And 


22 Af parallelogramme is the double of triangle 
of 4trinangle of equall baſe and heighth, 4v-pj. 


The compariſon fir{tin rate of 
Saqualiy of a parallelogramme p 
with a triangle, doth follow : As 
here thou ſeeſt in this diagramme. 
Fora parallelogramme is cut into 
two equall triangles, by the ante« 
cedent, Therefore it is the dquble 
ofthe halfe, And © 


#3  parallelogramme is equall to a triangle of 
equall heighth and double baſe untoit : t42.pſ. 


Asto ae, the triangle, the pa- 
rallelogramme 407 -, is equal : 
becanſe. halfe of the . parallelo- 
gramme is equall to the triangle; 
Therefore the haltes being equall, 


zhe whole alſo ſhall be equall. 
_ From:whence one may 


: jy HAR R022, 
14 To 4 triangle given, in areftilineall angle gt- 
"wen, make an equall paralielogramme. 


As here to thetriangle, 

 ' *ae, giyenin -, the right 

lined angle given, you 

may equall the parallelo- 
amme 0 } 4. 

Sl pM yy 
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15 A parallelogranamee doth conſiſt bith of two dia- 
oxals, and complements, and gnomens, 


For theſe three parts ofa parallelogramme are much uſed 
in Geometricall workes and buſinefles,and therefore they 
are to be defined, 


16 The Diazonall iS 4 particular parallelogramme 


having both an anzle and diagenall diameter common 


with the whole parallelogramme. 


Firſt the Diagonallis defined: As in the whole parallelo- 
gramme 4 e 5s 0, thediagonalsarea#y 5, and y ir; Becauſe 

they are parts of the whole, ha- 
Ving both the ſame common @&_$S 8) 
anglesat 4, ands : and diagonall 
diameter 4 5,with thewhole paral= % [JF —p 
lelogramme : Not that the whole | 
diagonie is common to both ; But - 
becauſe the particular diagonies 
are the parts of the whole diago- —< _—_— , 
ny. Therefore the diagonal's are 
ewo. 


17 The Diagonall is like, and alike ſituate to the 
whole parallelogramme : £24.p vj. 


There is not any, either rate or proportion of the dia- 
gonall propounded, onely Qmilitude is attributed to it, 
as in the ſame figure, the Diagonall « * y 5,is likeunto the 
w hole parallelograname ae #0. For firſt it is equianglar to 
it, For the angle at 4, is common to them both: And that is 
equall to that which is at y, (by the 10. ex : ) And there- 
fore alſo it is equall to that ats, by the 10, ex. Then the 
angles as y, and 4 5 y, areequall, by the 21. e v. to the op- 
polite inner angles at e, and 0, Therefore it 1s equiangular 
unto it. ” 

| Againe, it is proportionall to it in the ſhankes of the e- 
quall 


e 
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uall angles. For the triangles 4 # y, and 4e4, are alike, by 
e12evij, becauſe # y1s parallell to the baſe. Therefore 
as4uis toxy;ſoisaitoes; Then as »yis to y4; ſoise5 
ro:4, Againebyrthe 21 ev, becauſe -y isparallell to the 
baſe 70, as4ayisto yo; ſoigas, to 50: Therefore equi- 
ordinately, as* y1sto 5: ſoises toio: Itemas 57 isto 
34; ſo is50to 34; Andasyalstoas:foisiatoar, There 
fore equiordinately, a5 7s is tos 4: fo iszotooas, Laſtly 
as #4 isunto4y 3 ſoisoauntoas: Andas ay istoas; fo 
1545 unto ae, Therefore equiordinately, as 5 4 is to a #::ſo 
i549, roae, Wherefore the Diagonall 5 is proportio- 
nall in the ſhankes of equall angles to the parallelogramme 
Ge, 

The demonſtration ſhall bethe ſame of the Diagonall » 7. 
The like ſituation is manifeſt, by the 21 ejiij. And from 
hence alſo is manifeſt, That the diagonall of a karen 
15 a Quadrate: Of an Oblong, an Oblong : Of a Rhombe, 
aRhombe: OfaR homboides, a Rhomboides: becauſe it is 
like untothe whole, and a like ſituate. 

Now the Diagonalls ſeeing they are like unto the whole 
and a like ſituate, they ſhall alſo be like betweene them- 
ſelves and alike ſituate one to another, by the 21 and 
22 C111), Therefore 


18, Jf the particular | an Lage have 
one and the ſameangle with the whole, belike and 
alike ſituate unto it, it the Diagonall,2 6p vj. 

This might have beene drawn, 
as a conſetary, out of the for- 
mer : But it may alſo as it 1s by 


Euclide be forced, by an argu- 
ment a6 impoſſibilia For other- 
wiſe the whole ſhould be equall 
to the part, which is 1mpoſſible, 

As for example, Let the parti- 
cular parallelogramme 4# 5, be 


O 


coangular: 
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coangular to the whole parallelogramme 49703 Andlet 
it have the ſame angle with it at a; like unto the whole 
and alike ſituateunto it 3 I fay it is the Diagonall, == 

Otherwiſe, let the diverſe Diagony be aro : Andlet 
[r ke parallell againſt ae : Therefore 4/r 5, ſhall bee the 
Diagonall, bythe 6 e[15.] Now therefore it ſhall be, by 


SEC [16e, ] asealstodi; loiss 4 untoal: Againe, by 
the grant, age 4is unto4i: ſoissatoas: Therefore the | 


fame 54 is proportionall to 44, and toa #: And 4 {is equall 


- to4z, the part to the whole, which is impoſlible.. - - 


I9. The Complement tis a.particular parallels; 


gramme, comprehended of the conterminall ſides of the 


diagonals. | 

Or thus : Itis a particular parallelogramme. conteined 
under the next adjoyning ſides of the diagonals, 

As in this figure,are 2 7,and-  ; TT 
For each of them is compre- Gf —o 
hended of the continued ſides of «|_| i 
the two diagonals. And there- 
fore are they called Comple- 
ments, becauſe. they doe with 
the Diagonals complere, that js, 
fill or makeup the whole paralle= C7 _—_ 
logramme. Neither indeed may - | 
the two diagonals 'be deſcribed, but withall the comple= 
ments mult needes be deſcribed. 


20. The complements axe equall. 43 je 
 &sinthe ſame figure, are the 4 
fayd nr, and 7: For the tri« 
angles 4e i, and 4 07, are equall, 
by the 12 e, Item, ſo areas /, 
and 4 # /: Item, ſoare /*t, and 
{75. Therefore if you ſhall on 
each ſide take away equall tri- 
angles from thoſe which are &- 


| 
” 
t. 


ned, by the former, and that in a right lined angle given. 
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all, you ſhall leave the Complements equall betweenE 
themſclves, : 4 ThereforC 


21, Ifoneof theComplements be. made equiall to x 
trianzle ziven, in a right-lined angle given, the other 
made upon a right line given ſhall be in like manner te 
quall to the ſame triangle. 44 Þ }- 


As if thou ſhouldeſt deſire to have a parallelogramme'up- 
on a right line given, and in aright lined angle given, to 
be made <quall to a triangle given,thus propofition ſhall give 
4 ryan IE © 

Let ae: be the Triangle gi- 
ven: The Angle be o;. And WI RT C | 
the right line” given be 3# ; | 
And the Parallelogramme 4 Pp 
is equall to 4 3, triangle given 
In the angle aſſigned, by the 
I 3e. Thenlet the fide 4 y, bee n Y git! 
continued to 7, equally to 5, | 
the line given : And let 7 #be L 
knit by a right line : And from 
r drawne out a diagony untill 1 
it doe meete with a 5,infinitely continued; which ſhall meete 
with it, by the 19 ev, in, And the fides y 5, and rs, let 


RT IR. 


\ them be continued equally to 5 /, in wm and #», And knit /» to- 


gether with aright line. This complement »» #, is cquall to 
the complement y 5, which is equall to the Triangle aflig- 


Wo) And 
22 If parallelogrammes be continually made equall to 


all the triangles of an aſſigned trianzulate, inaright li. 
ned angle given, the whole parallelogramme ſhall in 
like manner beequall tothe whole triangulate. 45 pj. 


This 1s a corollary of the former, of the Reaſon or rate of 
a Parallelogramme with a Triangulate; and it needeth no 


L farther 


- c SIR. ates. « 
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farther demonſtration; but a ready and ſteddy hand in de- 


{cribing and working of 1t, ; 
Take: therefore = nf right line; upon the continue 
the particular parallelogrammes, 
As 1f the Triangulate 4 ez 0, 
were giyen to be brought into a a 
arallelogramme : Let it be re- 
ſolved into three triangles, aez, & Fe 
4i0,andaon: Andletthe An- 
gle be  : Firſt in'the aſſigned 


Angle, upon the Infinite right bs 
—0O|y 


line, make by the former the Pa- ; 
rallelogramme ae, in the angle 
aſſigned, cquall to 4 z, thefirſt cy ah Thenthe ſecond 
triangle, thou ſhalt ſo make upon the faid Infinite line, 
that one of the ſhankes may fall <4 
upon the ſide of the equall com- 
plement; The other be caſt on 
forward, and ſo forth in more, 
if neede be. 

Here thou haſt 3 complements 
continued, and continning the Parallelogramme : But it is 
beſt in making and working of them, to put out the former, 
and one of the ſides of the inferiour or latter D1agonall,leaft 
the confuſion of lines doe hinder or trouble thee. 


E 


; Therefore 
23. A Parailelogramme & equall to his diagonals 


and complements. 

- For a Parallelogramme doth conſiſt of two diagonals, and 
as many complements : W herefore a Parallelogramme is 
equall to his parts ;- And againe the parts are equall to their 
whole, 

24. The Gnomon # any one ofthe Diazonall with the 
twocomplements. | 
There 1s therefore in every Parallelogramme a double 


Gnomon; as in theſe two examples, Of all the ſpace of a 
parallelo- 


” _ = _— 
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lelooramme about his diameter, any parallelogramme 
arts mes. complements, let it be called the Gnomon, 


Therefore the gnomon is compounded, of made of both the 
kindes of diagonall and # _ 
Noa | 


complements. TY 
In the Elements of Geo- RG 
metry there is no other uſe, 
asit ſeemeth of the gnomons 
than that in one word three S 
parts of a parallelogramme _ 
might be ſignified and called 
by three letters 4 es. Otherwiſe gnomon is a perpendicular 


25. Parallelogrames of equall height are one toans- 


ther as their baſes are. 1 PV. 

As is apparent, by the q___ | ; 
I6C111j. Becauſe they be 4 
the double of Triangles, 
by the 10e, of firſt fi- | 
gures: As4e, anderz. 

Therefore 


26 Parallelogrammes of equall height upon equall 
baſes are equall.35. 36pj. 


As 1s manifeſt.in the ſame example. 
27 If equianzle parallelogrammes bereciprocall in the 
ſhankes of the equall angle, they are equall: And con. 
trariwiſe.15 pay, 
It 1s a conleAary 
drawne out of the x x 
evij: As herethon —— _—_—_ 
ſceſt : And yet indeed 
both that (as there 
was ſayd) and this is 
rather a conſeQary of 


4 


— 


——— 


the 18 e 111, which OO Loni 
here alſo 15 more ma- Therefore 
nifelt, L 2 28 if 
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1..28 If foure right lines be proportional, the parallels. 
| jerk pres; the two middle ones, is equall to thee. 
quitnzled pardllelogramme made of the firſt and laſt : 


Andcontrariwiſe,e16pV).. CP 
For they ſhall be.equiangled paralielogrammes recipro- 
call in the ſhankes of the equall angle. ; And 
29 If three right lines be proportional , the paralle. 


logramme of the middle one is equallto the equiangled 


parallelogramme of the extremes: A ndcontrariwiſe. 


It is a con{eRary drawne out of the former, 


..Of Geometry; the eleventh Booke, 
of a Right angle. Fo 
te A Parallelogramme 1s 4 Right angle or an Oblie 
quangle. | 


ſtherto we have ſpoken of certaine common and ge- * 
nerall matters belonging unto parallelogrammes: 


ſpecialsdoe follow in ReRangles and Obliquangles, which 


r 


.difference, as.1s aforeſaid, is common to triangles and trian- 


gulates. But at this time wwe finde no fitter words whereby 
to diſtinguiſhthe generals, 


' 2+ A Right angle is a parallelozramme that hath all 


#15 angles right angles. 


Asin 4e59. And here hence you muſt underſtand by one 
right angle that all are right angles, For the right angle at 
s, 1s equallto the oppoſite angle at #, hy the r0e x. 

And therefore they are bothright a4 
angles, by the 14e iij, The other | 
angle ate, and o, by the4ev j, are | | 
equallto two right angles: And | 
they are equall betweene them- | 
{elves, by the 10 ex. Thereforeall | 
of them are right angles, Neither | f 


—— O 
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may it indeed poſſible be, that in a parallelogramme there 


ſhould be one right angle, but by and by they muſt beall 
right angles, , Therefore 


3 A riehtangle is comprehended of two right lines 
comprehending theright angle, dij. 


Comprehenſion, in this place doth ſignihie a certaine kind of - 
Geometricall multiplication. For as of two numbers multi. 
plied betweene themſelves there 1s made a number : ſo of 
two ſides (41%) driven together, a right angle is made : 
And yet every right angle is not rationall,as before was ma- 
nifeſt, at the 12.c iiij, and ſhall after appeare at the 8 e. > 

An 


4 Foure rizht angles doe fill a place. 


Neither is it any matter at all whether the foure reAangles 
be equall, or unequall ; equitaters, or unequilaters ; homo- 
geneals, or heterogenealls. For which way ſoever they be, 
curned, the angles (ball be right angles: And therefore they. 


ſhall fill a place. 


5 Tf the diameter doe cut the fide of a right angle ints 
two aquall parts, it doth cut it perpenaicularly ; And 


contrariwiſe. 


 Ashere appearerh by the 1 evij.by 
drawing of the diagonies, of the bl- 
ſegments. The converſe is manifeſt, 


by the 2evij. and 17.evij. 
Therefore 


6 If aninſcribed right line doe 
perpendicularly cut the fide of the 
right angleinto two equall parts, 


it is the diameicy. 
The reaſon is, becauſe it doth cut the parallelogramme 
into two equall portions. | 
7 A vight angle is equall to the yiehtangles 
I Se ER 
: 


— 


4 py 
MD —— 


made of one of his fides and the ſegments of the other, 
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As here the foure particular right angles are equall to the 
whole, which are made of ae, one of his ſides, and of e 3, 50, 


- 84, 4 y, the ſegments of the other. 6 


The Demonſtration of this 1s e [018 IP 
from the rule of congruency : | WF | 
Becauſe the wholc avreeth toall | 
his parts, But the ſame reaſon | 
in numbers 1s more apparent by |} 
an induction of the parts: as 4 1 
foure times eight are 32+ 1 | 
breake or divide 8. into 5. and 3. Now foure times 5. are y 
20, And fouretimes 3.are 13. And 20.and 12,are 32, And 2 
32.and 32, are equall. Therefore 20, and 12. areallo equall | 
to 32, | 

Laſtly, every arithmeticall multiplication of the whole & 
numbers doth make the fame produd, that the multiplica- 


t__ 


—— 


tion of the one of the whole numbers given, by the parts of 
the other ſhall make : yea, that the multiplication of the 
parts by the parts ſhall make. This propoſition 1s cited by 
Prolomey inthe 9. Chapter of the 1 booke of his Almageſt, 


8 1/ foure right lines be proportionall, the reffangle 
of the two midale ones, is equall to the reitanzle of the 
imo extremes.16.p V]. 


It 1s a ſpeciall conſeAary L 
out of the 28e x. As here are 
fourc right-lines proportio-#__ © _ ; , 
nall betweene themſelves: | 2 
And thereQAangle of the ex- | 
tremes, or firſt and laſtlet it © & : 
be4 y: Of the middle ones, 
let tbe s e, 


9 The fignrate of a rational refargle is called a re- 
clnall plaine.16.d wij. : 


Arationall figure was defined at the 12. iijj, of which 
| ſort 


3 
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ſort amongſt all the reilineals hitherto ſpoken of, we have 
not had one : The firſt is a Right angled parallelo amme; 
And yet not every one indifferently : But that onely whoſe 


Th 
(* baſe 15 rationall to the higheſt : And that reaſon of the baſe 
. and heighth is expreſlable by a number, where alſo the Fi- 
T gurate 15 defined, A reangle of irrational ſides, ſuch as were 
4 mentioned at the g ej. 1s irrationall. Therefore a retangled 
; rationall of rationall ſides, is here underſtood : And the ou- 
4 rate thereof, is calſed, by the ge- | - 
-j} nerall name, A Plaine : Becauſe 
F of all the kindes of Plaines, this 
F kinde onely is rationall, +4 
1340 If therefore the Baſe of a Re- | 
iT Qangle be 6. And the height 4. — 
CN The ptot or ' content ſhall be 24. L- 
£ And if it be certaine that the reangles content be 24. And 
1 the baſe be 6. It (hall alſo be certaine that the heighth is 4, 
Þ; The example is thus, 
*% And this multiplication, as ppeares at the 13- ell, is 
A geometricall : As if thou doſt multiply 5. by 8. thou makeſt 
£ ' 40. forthe Plaine : And the (des of this Plaine, are 5, and 8, 
b* | it is all one as if thou had(t made a 
« reaangled parallellograg:me of 40. TE 
4 ſquare foote content, whoſe baſe [© " 
ſhould be 5./foote, and the heigth 8. 
after this manner. - 
This manner of multiplication, ſay | g 
I, is Geometricall ; Neither are there Lack 


here, of lines made lines, as there of [| 
ynities were made vnities but a i [1 
magnitude one degree higher, to wit, 
a ſurface, is here made. . 

Here hence is the Geodeſy or manner of meaſuring of a 
recangled trianzle made knowne untous. For when thou 
ſhalt multiply the ſhankes of a right angle, the one by the 0- 
ther,thou dolt make the whole reangled parallelogramme, 


| w1.ofc halfe isa triangle, by the 13,e x, 
; L 4 Of 


\ 
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' 1 0A Rettanzleis aQuadrate or an Oblong. 


His diviſion is made in proper termes : but the thing it 
ſelfe and the ſubje& difference is common out of the 
angles and ſides, 


2 A Ruadrate is a reftanzle equilater 30.4). 


Lnadratum, a Quadrate, or ſquare is a reangled paral- 
lellogramme of equall ſides ; as here ? 
thou ſeeſt ae a0, to be. 4 ; 

Plaines are with us, according to 

their diverſe natures and qualities, | 
meaſured with divers and ſundry 
kindes of meaſures. Boord, Glaſſe, | 
and Paving-ſtone are meaſured by a 
the foote : Cloth, Wainſcote, Pain-. 2 —_— 
ting, —_ and ſuch like, by the 
yard”: Land, and, Wood,  by- the 
Perch or Rodde, £ oO wo 

Of Meaſures and the ſundry ſorts thereof commonly uſed 
and mentioned in hiſtories we have in the former ſpoken at 
large : Yet for the farther confirmation of ſome thing then 
{poken, and here againe now upon this particular occaſion 
repeated, it ſhall not be amiſſe to heare what our Statutes 
{peake of theſe three ſorts here mentioned. 

Itis ordained, faith the Statute, That three Barley-cornes 
dry and round, doe make an 7c : twelve ynches doe make 
a Foore : three foote doe make a Yard: Five yards and an 
halfe doe make a Perch : Fortic perches in length, and foure 
in breadth doe make an Aker,z 3. Edwardiy , De Terris men- 
'(aranas. Item , De eompoſitione Vlnarum (> Perticarum. 

Moreover obſcrye, that all thoſe meaſures there ſpoken 


of 
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of were onely lengths : Theſe here now laſt repeated,are 
ſuch as the magnitudes by the meaſured are, in Planimetry, 1 
meane, they are Plaines : In Stereometry they are ſolids, as 


hereafter we ſhall make manifeſt. Therefore in that which 
followeth, An ynch is not onely alength three barley-cornes 


long : but a plaine three barley-cornes long,and three broad. ._- 


A Foote is not onely a length of 12. ynches : Bnt a plaine al- 
ſo of 12. ynches ſquare, or containing 144.ſquare ynches: 
A yard is not onely the length of three foote : But1tis alſo 
a plaine 3- foote ſquare every way. A Perch is not onely a 
length of 5 5- yards : But it is a plot of ground 5 5. yards 
{quare eyery way. 

A Quadrate therefore or ſquare,ſeeing thar it is equilater 
that is of equall ſides: And equiangle by meanes of the equall 
righr angles,of quandrangles that onely is ordinate, 

1 herefore 


3 Theſides of cquall quadrates, aye equalt. 
| $f And 
The ſides of equall quadrates are equally compared : If 

therefore two or more quadrates be equall, it muſt needs fol- 


low that their (ſides arc equall one to another. 
Ls And 


4 Thepower ofa right line is aquadrate. 

Or thus : The poſlibility of a right line is a ſquare H, A 
Tight line is (aid poſſe gaadratrm, to bein power a ſquare ; 
becanſe being multiplied in it ſelfe, *1t doth make-a ſquare. 

5 1f two conterminall perpendicular equall right 
lines be cloſed with parallells, they ſhall make a qua- 
Grate. 46Pſe | 

Or thus : If ewoequall perpendicular lines, ioyning one 


with another, be, incloſed together by parallell lines they 
will make a ſquare. H, As in 4c #0, let the perpendicu- 


lars ae, and ez, equall betweene themſelves, be cloſed 
with two parallells, a o, againſt e# ; And 04, againſt ae: they 
ſhall 
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a ſhall make the quadrate or ſquare 4 e5 0, For it 18 a paralle= | 
| | logramame, by the grant : Becaule 
| the oppoſite ſides are parallell: And , O 


Y itis rectangled : becauſe ſeeing the 
i | angle 4 e i,of the perpendicular lines, 
=y. is a right angle, they ſhall be all 
(1:1 right angles by the 2 e x j. Then one 
© ſide e, is equall to all thereſt, Firſt 
© | to4 0, that over againlt it, by the8e _ , 
x. And then to e a, by the grant: ..-, 
\ 0 And therefore to 94, to that over a- 
L144 eainſt it, by the 8 e x. 


| il 6 The plaine of a quaarate is an equilatey plaine, 


Or thus : The plaine number of a ſquare, is a plaine. num- 
1 ber of equall ſides, H. 'þ 

al ||. A quadrate or ſquare number, 1s that which is equally e- 
/ | qua!l : Or that which is comprehended of two equall num- 
4] bers, A quadrate of all plaines is eſpecially rationall; and yer 
not alwayes': But that onely is rationall whoſe number 1s a 


quadrate. Therefore the quadrates of numbers not quadrates, 
are not rationalls, 


Therefore 
7 A quadrate is made of a number multiplicd by it 
ſelfe. ; 

Such quadrates are the firſt nine.- 1,4,9, 16,2 5,36,49,64, 
$1, made of once one, twice two, thriſe three, foure times 
ti fourc, five times five,ſixe times fixe, ſeven times ſeven,cight 

/ times eight, and nine times nine. And this is the ſumme of 
21% the making and invention of a quadrate number of multipli- 
£11: cation of the {ide given by it ſelfe. 
ut 1 234 5 6 7 8 9. The ſides given, 
I 4 9. 16 25 36-45 64 81. The quadrates found, 
1. ] Uereafter diverſe compariſons of a quadrate or ſquare, 
vi with a reQangle, with a quadrate, aud witha re&angle and 


a quadrate lointly, The compariſon or rate of a quadrate 
witha rectangle is firſt, And 


<P 
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8 If three right lines be pro ortionall, the quadrate 
of the middle one, ſhall be equall to the reftangle of the 
extremes : Andcontrariwiſe: v7 ,pv j.and 20.p vi. 


Or thus ; If three lines be 
proportionall, the ſquare 
made of the middle line 1s e- : 
quallto the right angled pa- 2 L O 
rallclogramme made of the Md 


two outmolt lines : H, | ſ- 
It isa corallary out of the 28.ex, As1n4e,e 7,30. 


9 If the baſe of a triangle doe ſubtend a right angle, 
the powre of it is as much as of both the ſhankes : And 


contrariwiſe 47,48.þj. 

It isa conſeRary out of the 11. e viij. But it is ſometime 
rationall, and to be expreſſed by a number : yet but in a ſca- 
lene triangle onely, For the ſides of an equicrurall right- 


angled triangle are irrationall ; Whereas the ſides of a 
\/ {calene are 


N ſomerime ra- 
> -  tionall ; and 
VOL " | that after 
AS® 5, two man- 
+4/\/Y * ners, the one 
of Pythago- 

UMMEE ras,the other 


of Plato, as 
Proclus te» 


cheth, at the 
47.p j. Pythagora's way is thus, by an odde number, 

10 1fthe quadrate of an odde number, given for the 
firſt ſhanke, be made W/ by an wnity ; the halfe of the xe> . 
mainder ſhall be the other ſhankezircreaſed by an mnity it 

ſhall bethebaſe, 
Or thus: If the ſquare of an odde number given for the firtt 


foote> 


1a 


z) £ 
: 


MP 
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foote, have an unity taken from it, the halfe of the remain: 
der ſhall be the other foore, and the ſame halfe increaſed by 
an unitie, ſhall be the baſe : H, a 6) 
As'inthe example: The fides are © 
2,4, and 5, And 25, the ſquare of 5, 
the baſe, 1s equall to 16.and 9, the 
ſquares ofthe ſhanks 4. and 3. ' 
Againe, the quadrate or ſquare of 
3. the firſt ſhanke 1s g. and 9-=x. is 
$,whoſc halfe 4,1s the other ſhanke, 
And 9--1, is 10. whoſe halfe-5. is 
the baſe. P/ats's way is thus by an 
even number, 


11 If the halfe of an even uumber ziven for the firſt 
ſhanke be ſquared, the ſquare number diminiſhed by a 


wvnity ſhallbe the other ſhanke, and increaſed by an vni- 


tiert ſhall be the baſe. 


As in this example where the ſides are 6, 8. and 10, Fol 
Tov. the ſquare of 10. the 
baſe is equall ro 36. and 64, 
the ſquares of the ſhankes 6, 
and 8. 

Againe, the quadrate or 
ſquare of 3.the halfe of 6, the 
firſt ſhanke, is 9. and 9---1,is $, for the ſecond ſhanke, And 


<_ ont of this rate of rationall powers ( as Virravirs, in the 2, 


Chapter of his I X. booke) faith Pythagoras taught how to 
make a moſt exa& and true ſquire, by joyning of three rulers 
together in the forme of a triangle, which are one unto ano» 
ther as 334. and 5»are one to another. 

From hence ArchiteQure learned an Arithmeticall pro- 
portion in the parts of ladders and ſtayres, For that rate or 
propottion, as in many buſineſſes and meaſares is very com- 
modatous ; {© alſo in buildings, and making of ladders or 
{taires, thatthey may have moderate riſes of theſteps, it 1s 
very ſpeedy. For g--=1, is,10,baſe, | 


13, The 
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12. The power of the diagzony is twiſe aſmnch, as is 
the power f the ſide,and it is unto it alſo incommenſu. 
rable. ' 


Or thus: The diagonall line is in power double ta the 
fide, and is incommenſurable unto it, H, 

As here thou ſeecſt, ler the firſt quadrate bee 4 e509: Of 
whoſe diagony 43, let there be made the quadrate 4 i # y : 
This, I fay, ſhall be the double of 
that : ſeeing that the diagonies 
power 1s equall to the power of 
both rhe equall ſhankes, There- 
fore 1t 1s double to the power of 
one of them. as 

This is the way of doubling of 
a ſquare taught by Plato, as YVi- 
truviis telleth us ; Which not- 
withſtanding may be alſo dous- » 
bled, trebled,or according to any 
em aſſigned increafed, by the 25 eli), as there was fore- 
told. 

But that the Diagony is incommenſurable unto the ſide ir 
15 the 116 px. The reaſon is, becauſe otherwiſe there mighr 
be given one quadrate number, double to another quadrate 
number : Which as Theo and Campanns teach us, is impolſ- 
ſible ro be found, But that reafon which Ari#orle bringeth 
1s more cleare which is this; Becauſe otherwiſe an even 
number ſhould be odde. For if the Diagony be 4, and the 
fide 3: The {quare of the Diagony 16, ſhall be double to the 
ſquare of the ſide: And fo the ſquare of the (ide ſhall be 8, 
and the ſame ſquare ſhall be 9, to wit, the ſquare of 3. And 
{o even ſhall be odde, which is molt abſard. ME 

Hither may be addedthat at the 42 p x. That the ſegments 
ofa rightline diverſly cut; the more unequall they are the 
greater is their power: 


13. If thebaſe of arieht angled triangle be cut by a 
perpen. 
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perpendicular from the right angle in a doubled reaſon, 
the power of it ſhall be hatfe as much more, as ts the 
power of the greater ſhanke: But thriſeſo much as is the 


power of the leſſer, If in 4 quadrnpled reaſon, it [a be 


foure times and one fourth ſo much as s the gyeater : 
\ Bu} five times ſo much as is the leſſer, At the 13,15, 


15pÞ XU]. 

Or thus.: If the baſe of aright angled triangle be cut in 
double proportion, by a perpendicular comming from the 
rightangle, itis in power ſeiquialter to the greater foote; 
and treb.e to the lefler : But ; 
if the baſe be cut in quadru- 
ple proportion,it is ſe{quiarta 
to the greater (ide, and quin- 
tuple to the leſler, "Vt e 
Asines, let the baſe ao, FTE with, 


be ſo cut that the ſegment o, be double to the ſegment o e, 
to Wit, as 2isto 1, The whole a e, ſhall be. unto 40, /e/qui- 


altera,rhat 1s, as 21s to 3. And 


therefore by the IQ e viij,and 
0-6 


25Eli1, the ſquare of ac, 
ſhall be /e/q#ia/treram unto the 
{quare of az. 


And by the ſame argument 
it ſhallbe treble unto the qua- 
drate or ſquare of e z. 


The other, of the fourefold or quadruple ſe&ion; are 
maniteſt in the figure following, by the like argument. 


14 Tf a right line be cut into how many parts ſo ever, 
the power of it is manifold anto the power of ſegment, 


denominated of the ſquare of the number ofthe ſedtion. 


Or thus:1fa right be cut into how many parts ſoever itis in 
power the multiplex of the ſegment, the {quare ofthe num- 
ber of the ſe&ion, being denominated thereof : H, 


So 


o h (nh Zo = af "0 ” 7 , 


y 
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So if it be cut into two equall parts, the power of it ſhall 
be foure times ſo much, as 1s the power of the halfe, taking 
demonſtration from 4, which 1s the. ſquare of 2, according 
to which the diviſion was made ; If it be cut into three e- 


uall parts,the power of. it ſhall be nine fold the power of 
the third part, If into foure equall parts, it ſhall be 16 times 
ſo muchas is the power of the quarter : As here thou ſeelt 


in theſe examples, 

15. Ifa right line becut into two ſegments, the qua- 
arate ofthe whole is equall to the quadrats of the ſeg- 
ments, and a double reftanguled figure, made of thens 


both. 4 þ ij. 


The third rate of a quadrate is hereafter with two reQan-- 


gles,and rwo quadrates, and firſt of equality. 

This is a conſeRary ont of the 22 e 
x 3 Becauſe a parallelogramme 1s e- Jn 

uall to his two diagonals and com- 6 
plements. If the right ae, be cutin Ws, 
s,it maketh the quadrate 4 e # o,grea- 
ter than e y 7, and y # 5, the quadrates 
of the ſegments, by the two refan- +: 
ples a yand yo, This is the rate of a WEAR 6x3 | 
; ung" with a refangle and aqua-* 


rate. But the fide of a quadrate pro- 
poſed ina number is oft times ſought. Therefore by the 


next 
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next precedent element and his conſearies, the analyſis or 
finding of the ſide of a quadrate is made and tanght. 


There fore 


14. The fide of the firſt diagonall, & tbe ſide of one of 
the complements; CAnd being doubled, it i the'fide of 
them both together : Now the other ſide of the ſame com. . 


plements both together, is the ſide of the other diage« 
aall, 


The ſide of a quadrate given is many times in numbers 


ſought. Therefore by the former element and his conſeQa-: 


ries the reſolution of a quadrartes ſide is framed and perfor- 
med. 

Let therefore the ſide now of the quadrate number given 
be ſought : And firſt letthe Geneſis or making bEconlide- 


red, ſuch as you ſec here by the multiplication of numbers in 
the numbers themſelves ; 


10 2 10 2 The number or 
10 2 10 2. ſide divided. 
2 4 | The leſſer diagonal, 
2 0 Or thus 2 © One Complement. 
10 0 2 oO Th other Complement 
Qu——_ : 1 0 © Thegreater diagonal, 
I 4 4 I 4 4 The quadrate, 


This is the rate of a quadrate with a reangle & a quadrate, 
from whence is had the analifis or reſolution of the ſide of a 
quadrate expreſlable by a number, For it is the ſame way fr6 
C ambriage to London, that is from London to C ambriage.And 
this uſe of geometricall analyſis remaineth, as afterward in 
a Cube, when as otherwiſe rhrcngh the whole booke of 
Euclides Elements there is no other uſe at all of thar. 

Here therefore thou ſhalt note or marke out the ſeverall 
quaarates, beginning at the right hand and ſo proceeding 
toward the le tz after this manner, 144, Theſe notes doc 
Iignufie that ſo many ſeverall ſides to be found, to make up 


the 


Ws 1; <= pu ppg, 
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the whole (ide of the quadrate given. And here firſt, it ſhall 
not be amiſſe to warne thee, before thou commelt to pratice, 
that for helpe of memory and ſpeed in working, thon 
knew the Quadrats of the nine ſingle numbers of hgures; 

hicharethefs 7* 2:3: 4: S* 6. 7. 8. 9, Siaes, 

which are the I, 4.9.16,25- 36.49. 64.81. 2s, 44 

Then beginning atthe left hand, as in Diviſion, that is A(12 

where we left in multiplication, and I ſecke amongſt the 2), 
ſquares the greateſt conteined in the firſt periode, which 4 
here is 1: And theſide of it, which is alſo I, Iplace with ©, thus - 
my quotient : Then I ſquare this quotient, that 1s I multi- wy 
ply it by it ſelfe, and the produdt 1, IfeRt under the ſame , 44(12 
firſt periode : Laſtly, I ſubtraRt ir from theſlame periode, and , ) Fo ; 
there remaineth not any thing, Then as in diviſion I fer up . 49 
the figures of the next periode one degree higher, Sf 

Secondly double the ſide now found, and it ſhall be 2, 
which I place in manner of a Diviſor ,. on the left hand, 

Within the ſemicircle : By this 1divide the 40, the two 
complements or Plaines, and I findethe quorient or ſecond 
fide 2; whichT place in the quotientby x, This ſide I multi- 

ly firſt quadrate like, that 1s by it ſelfe; and Imake 4, the 
efler Diagonall : And therefore Iplace under the lalt 4 ; 

Then I multiply the ſaid Diviſor 2, by the ſame 2 the quo- 

tient, and I make in like manner, 4 which 1 place under the 
dividend, or the firſt 4.Laſtly I fubtra& theſe products from 

the numbers above them, and remaineth nothing. Therefore 

I ſay firſt, That 144, the number given 1s a quadrate: And . - 

more-over, That 12 is the true ſide of it. - mes orany. of * 

Againe,let the fide of 1 5 129 be ſought, Firſt divide itin- Or 4 ON 


72g 
5r 


. to imperfe& periods as before was taught; in this manner : 


15129. ThenlI ſeckeamongſtthe former quadrates, for the ea | 
ſide of 1, thequadrate of the firſt periode; and I findeit to _F* : 
be x.: This fide I place within the quotient ar lunular on the 7 »5Fz2g(12g 
righrfide : Laſtly I ſabtra& 1 from, and nothing- remai« *2/* 
neth. Then I double the faid fide found; and I make 2: #? 
This 2, I place for my diviſor within the lunularor ſemicir- 4 

cle on the left hand : By which I divide 5; And1 finde the 240) 729 
| M quotient: g 


2? 52xzz9( l 23 


_ - 384 
4) 784(28 


| $ 
Or thus: 


33 4 


& 


40)7$4(28 
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quotient 2, which 1 place by the former quotient : Then 7 
multiply the ſame 2,firſt quadratelike by it iclte, and I make 
4. Then I multiply the fayd diviſour by 2, the quotient, and 
] make likewiſe 4: which Iplace underneath 5 1. Laſtly,! 
ſubrrac the ſame 44, from 51,and there reimaine 7, over the 
head of 1; By which I place 29,the laſt periode remaining, 

Againe I double 12, my whole quotient, and I make 24, 
By this double I divide 72, the double Cotnplement remai- 
ning, andI finde 3 for the fide or quotient : Firſt rhis fide I 
multiply quadratelike by'it ſelfe, and I make 9, which [ 
place underneath 9, the laſt figure of my dividende. Then 
againe, by the ſame quotient, orſide 3, I multiply 2,: my 
diviſour , and 1 make 72; which I place under 72, the two 
figures of my Dividende : Laſtly I ſabtra rhe under figures, 
from the upper, and there is ikewiſe nothing remaining : 
Wherefore I ſay, as afore; that the figurare 15 129 given, 13 
a {quare :- And the ſide thereof is 1 23. 

Sometime after.the quadrate now found; in the next 
places, theres neither any plaine nor ſquare to bee found ; 
Therefore the ſingle fide thereof ſhall be O. As in the qua- 
drate 366025, the whole fide is 605, conliſting of three ſ{e= 
verall ſides, of which the middle one 1s 9, 

Sometime alſo the middle plaine doth containe a part of 


the quadrate next following : 'Therfore it the other fide re- 


maining be greater than the ſide of the quadrate following, 
It Is to be made equall anto it: As for example, Let the fide 
of the.quadrate 784, be ſought; The ide of the firſt quadrate 
{hall be 2, and there ſhall remaine 3, thus: Then the ſame 
fide doubled is 4 for the quotient ; Which is found in 38,the 
double plaine remaining 9 times, for the other fide : But this 
ſide 16 greater thanthe fide of the next following quadrate ; 
Take therefore 1 out of it ; And for nine take 8, and place 
itin yup quotient 2Which:8 multiplyed by it ſelfe maketh 
644 for the Leſſer quadrate : And againe the ſame multiply- 
ed by 4 the diviſour maketh 3 2; The ſurnme of whichtwo 
pre we ba. ſubtracted from the remaine 3 84, leave no- 
thing : Therefore 784 is a Quadrate : And the ſide is wo 
An 


vn 

y 

= 

« 
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And from hence the invention of a meane proportionll be. 
tweene two numbers given, ( if there be any ſuch to be 
ford ) is manifeſt. For if the produ of two numbers gj- 
ven be a quadrarte,the ſide of the quadrate ſhall be the meane 
proportionall, betweene the numbers given ; as 1s apparent 
by the golden rule ; As for example, Betweene 4. and g, 
two numbers given, I deſire to know what 1s the meane - 
proportion. I multiply therefore 4 and 9. betweene them- 
ſelves, and the produ& is 36 : whichis a quadrate number ; 
as you ſee inthe former ; And the ide is 6. Theretore I ſay, 
the meane proportionall berweene 4- and 9. 186, that is, As 
4.15to6.,10186.to ge 

Tf rhe number given be nota quadrate, there ſhall no a- 


Tithmeticall fide, and to be exprefled by a number be found: 


And this figurate number is but the ſhadow of a Geometri- 
call figure, and doth not indeede expreſle it fully, neither is 
ſuch a quadrate rationall : Yet notwithſtanding the nume- 
rall fide of the greateſt ſquare in ſuch like namber may be 
found: As in 14S, The greateſt quadrate continued 1s 
144-and the fide1s 12, And there doe remaine 4- Therefore 
of ſuch kinde of number, which is not a quadrate, there 1s no 
true or exat {1de : Neither ſhall there ever be found any fo 
neare unto the true one ; but there may ſtill be one found 
more neare the truth. Therefore the (ide 15 not to be expret- 
ſed by a number. 

Of the invention of this there are two wayes : The one 1s 
by the Addition of the gromon ; The other is by the Reduftion 
of the number aſſigned unto parts' of fome grearer denomu- 


nation. The firſt is thus : 
17 If the fide found be doubled, and tothe double a 


unity be added,the whole ſhall be the gnomon of the next 


greater quadrate, 

For the {ides is one of the complements, and being dou- 
bled it is the fide of both together. And an unity 1s the latter 
diagonall. So the ſide of 1481s 12 4. 


The reaſon of this dependeth on the ſame propoſition, 
38 from 


former is 1216, and beſide there doe | 
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from whencealſo the whole fide, is found, For. ſeeing that 
the ſide of every quadrate lefler than the next follower-dif- 
fereth onely fromthe ſide of the quadrate next above grea= 
ter than it but by an 1, the ſame unity, both twice multipli= 
ed by the fide of the former quadrate, and alſo once by ir 
ſelfe, doth make the Gomon of the greater to be added to 
the quadrate. For it doth make the quadrate 169. Whereby 
15 underſtood,that looke how much the numerator 4.is ſhort 
of the denominatour 25, ſo much 1sthe quadrate 148, ſhort 
of the next greater quadrate. For it thou doe adde 21, which 
is the difference.where by 4. is ſhort of 25. thou ſhalt make 
the quadrate 169, whoſe ſide is x3, The ſecond is by the re- 
duction, as I ſaid, of the number given unto parts aſſigned 
of ſome great denomination, as 100, or 1000. or ſome {mal- 
ler than thoſe, and thoſe quadrates, that their true and cer- 
taine may be knowne : Now looke how much tlie ſmalles 
they are, ſo much nearer to the truth ſhall the fide found be. 
Let the ſame example be reduced unto hundreds ſqua= 
red-parts, thus : '*25z22., The ſide of 
I 0000. by grantis 100, But the ſide _ 1, 
of 1480000. the numerator bythe a— 


remaine 1344 : thus, '*===, that is, | 
12: .0r 2: which was diſcovered 
by the former way, But in' the fide | 
of the numerator there remained — 
1344. By which little this ſecond 
way 1s more accurate and preciſe than the firſt. Yet not- 
withſtanding thoſe remaines are not regarded, becauſe they 
cannot adde ſo much as ==. part antothe fide, found : For 
neither in deed doe++,make one hundred pe | 
Moreover inleflerparts, the ſecond way belide the other; 
dath ſhew the ſide to be ſomewhat greater than the ſide, by 
the firſt way found : as in 5. the fide by the firſt way 1s 
$. Butby the ſecond way the fide of 7. reduced” nnto thou- 
ſands quadrates, that is unto 222<==-,.that is, 2£45, and be- 


— — 
10600000 10037 


10909" 


fide there doc remaine 3975. But 24, are greater than +. 
HS For 
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For {., reduced unto Iooo, are but =. Therefore the ſe- 


Iloog 


cond way, inthis example, doth excced' the firſt by 45... 


thoſe remaines 3975. being alſo negleted. 
. Therefore this is the Analyſis or manner of finding the fide 
of a quadrate, by the firſt rate of a quadrate, equall toa dou- 
ble reangle and quadrate, 


The Geodeſy or meaſuring of a Triangle. 

There is one generall Geodeſy or way of meaſuring any 
manner of triangle whatſoever in Here, by addition of the 
ſides, halving of the ſumme, ſubduRion, multiplication, and 
iyention of the quadrates ſide, after this manner. 


18 1/ from the halfe of the ſumme of the ſides, the 
frdes be ſeverally ſubanited, the ſide of the quadrate cog. 
tinnually made ofthe halfe, and the remaines ſhall be the 
content ofthe trianzle. 


As for example, Letthe ſides of the triangle 4 es, be 6.8, 
10: The ſamme 24. the halfe of the ſumme 12. From which 
| halfe ſubdu& the ſides 6. 8. 18. and let 
the remaines be 6. 4, 2. Now multiply 
continually theſe foure numbers I 2.6.4. 
2. and thou ſhalt make firſt of x2, and 6. 
72, Of 72, and 4-288, Laſtly, of 288. 
and 2. 576, And the fide of 576. by the 
16.e.ſhall be found ro be 24.for the con- 
. tent of the triangle : which alſo here. 
| ' willbe found to be true, by multiplying 
* Cs. —> the ſides ae, and es, containing the righe 
angle, the one by the other ; and then ta- 
king the halfe of the produ&. 
This generall way of meaſuring a triangle 18 molt eaſie 
and ſpeedy, where the ſides are expreſſed by whole nume 


bers. 


© The ſpeciall geodeſy of refangle triangle was before - 


eaught (atthe ge x j.) Bur ofan oblique angle it ſhall here- 


after be ſpoken, But the generall way is farre more excel- 
Fr M 3 lent 


\ Ly 
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lent than the ſpeciall: For by the reaucion of an obliquangle 
many fraudes and errours doe fall out, which cauſed the 
learned Caraine merrily to wiſh, that hee had but as much 
land as was loſt by that falſe kinde of meaſuring. 


19 If the baſe of a triangle. doe ſubtend ay —"_ 


anole, the power of it is more than the power of the 
ſhankes,by a double right angle of the one, an1 of the con. 
tinuation from the ſaid obtuſangle unto the perpen. 
dicular of the toppe. 12.þ1j. 


Or thus : If the baſe of a triangle doe ſubtend an obtuſe 
angle, it isin power more than the feere, by the right angled 
figure twiſe taken, which is contained under one of the 
feete and the line continued from the faid foote unto the 
perpendicular drawne from the toppe of the triangle, H. 

There is a compariſon of a quadrate with two in like man- 
xer triangles, and as many quadrates, but of unequality, 

As1nthetriangle ae i, the quadrate of 
the baſe 43, 15 greater in power,than the 
quadrates of the ſhankes 4 e, and e z, by 
double of thereRangle ar, which is made 
of ac, one of the ſhankes, and of e o, the 
continuation of the ſame 4 e, unto o, the 4 0 
perpendicular of the toppe z. 
For by 9.e, the quadrate of az, 1s e- 
quall to the quadrates of a o, and oz, that 
Is, to three quadrates, of ; 0, 0 e,e4, and | 
the double reaangle aforeſaid. Burt the $ 
quadrates of the ſhankes ae,ei, are e- ®2£_ + J 
quall to thoſe three quadrates, to wit, of 4 :, his owne qua- 
drate, and of e 5, two, the firſt ; 0, the ſecond ve, by the g, e, 
Therefore the exceſſe remaineth of a double reQangle, 


Ot 


Firs en 
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Of an Oblong. 


— 


r An Oblonz is a refangle of inequall fides, 
31.1), 

R thus: An Oblong 1s a reAangled 
parallelogramme, being not equi- 
later: H, As here 154e,s 0. | 

This ſecond kinde of reangle is of 
Euclide in his elements properly named 
for a definitions ſake onely. 

The rate of Oblongs is very copious, 
out of a threefold ſeftion of aright line 
given, ſometime rattonall and expreſ(- 
able by a number : Thefirſt ſe&ion isas .' 
you pleaſe, that is, into two ſegments, © 
equall oranequall: From whence a five- 
fold rate ariſcths 


DJ 
WG 


2 An Oblong made of an whole line given, and of 
one '&-p of the ſame, is equall to a reFangle made of 


beth the ſeements, and the ſquare of the ſaid ſegment. 
3-P11s 

It is a conſeary out of the 7 e xj. For the refangle of the 
ſegments, and the quadrare, are made of one fide, and of the 


ſegments of the other. 
'Asletthe right line 4 e, be 
6. Andletit be cutinto two 4q 


1 
parts 43, 2, and ze, 4. The on_—_ 
reQangle 1 2.made of ae, 6, of 4 n Q | 
(FRE 


the whole, and of az, 2, the 
one {czment, ſhall be equall 
to i», 8. the rectangle made 


I 9 ——— — 
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1 | ofthe ſame 44, 2-and of 3 e,4. .Andalſo to 40, 4, thequas 
lt Jrate ofthe ſaid ſegment ai, 2, © 

''F ' Now arecangleis:here therefare. propoſed, becauſe it 
''Y | may be alſo a quadrate, to wit, if the line be cut into two e« 
* 18 quall parts. I] Secondarily, 
\'F 3 Oblongs made of the whole line given,and of the ſeg- 
''l ments. are equall to the quadrate of the whole 2 pij. 

'F This is alſo aConſeRary out of the 4. e x). | 
''F Aslet theline « 2,6, be ene 41,2,10.2,andoe,2, The 
| Oblonegs 4 s, 12, 37, 13, and 9, 

[| T2. 106%. of the whole ae, = " FO CSE - DOT 
» of thoſe ſegments, are equall | | 

| | to 4 y, the quadrates of the | 

FL Þþ whole. 1 | 

I 4 Here the ſegments are more 6+ 42 | 42 | 12 | 

i | than two, and yet notwithſtan- | 2& 

TH ding from the firſt the reſt may | 

A 1 be taken for one, ſeeing that the | = 

18 | particular re&angle in like man» }—— E oy y 


li ner1sequall to them. This pro- | 

| poſition is uſed in the demonſtration of the g. e xv11 3p _ 

f | irdly, 

| 4 Two Oblongs made ofthe whole line given, and of 

'W'} the one ſeement, with the third quadrate of the other 

13 ſegment, are equall to the quadrates of the whole, 
and of the ſaid ſeament. 7 þ ij. 

As for example, let the. right OE” +01 

lineae, $, be cat into a7, 6, and” Medi Minf hide | 

ze, 2, The oblongs 40, and; , 

of the whole, and 2. the feg- TJ” 

B ments, are 32. The quadrate of TJ 

| 6.the other ſegment 15.36. And &g 

1 | the whole is 68, Now the qua- * 

Wk drate, o-the-whole ae, 8.is 64, * 

q And the quadrate of the ſaidſeg- 


ment 2,18 4. And the ſum ”"Þ 
theſes, 


Y —— 
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5 The baſe of an acute triangle is of i power than the 
ſhankes are,by a double oblong made of one of the ſhankes, 


and the one ſegment of the ſame, fromthe ſaid angle,uns 
to the perpendicular ofthe toppe, 13 pt). 


Asin the triangle 4 ez, let the angle atz, be taken for an 
acute angle. Here by the 4. e, two oblongs of es, and 03, 
with the quadrate ofe o,are equall to the quadrates of e ;,and 
93.Let the quadrate of 4 0,be added to both incommon. Here 
the quadrate of ez, with the quadrates of z 0, : 
and o 4, that is the g e xi, with the quadrate 
of 34, is equall to two oblongs of ei, and o z, 
with two quadrates of e o & 94,thatis by the 
9 exij, with the quadrate of e 4, Therefore 
two oblongs with the quadrate of the baſe, 
are equall to the quadrates of the ſhankes : 

And the baſe is exceeded of the ſhankes by 
two oblongs. e \ 
And from hence is had the ſegment of the Yi 
ſhanke toward the angle, wlty that the 
perpendicular 1n a triangle, . 


Therefore 


6. Ifthe ſquare of the baſe of an acute angle be taken 
ont of the ſquares of the ſhankes,the quotient of the halfe 
of the remaine, divided by <q ouprs foall bethe ſeg. 
ment of the dividing ſhanke from the ſaid anzle unts- 
the perpendicular of the toppe. 


As in theacute angled triangle 4 ez, ler the ſides be 13, 
20, 21. Andlet ae bethe baſe of the acute angle, Now the 
uadrate or ſquare of 13 the ſaid baſe is 169 : And the qua- 
hes of 20, or 47, 1s 400: And of 21, or es, is 44t. 


The ſumme of which is 841, And 841, 169, are 672; 
Whoſe 


| ſhall be 144, for the quadrate 0 
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'Whoſe halfe 


1s 3 36. And 
the quotient of 
330, divided 
by 21, 18 I6, 
the ſegment of 
the, dividing © © 

ſhanke e :,from 
the angle « ie, unto 4 0, the perpendicular of the toppe. Now 
21,16, are 5. Therefore the other ſegment or portion of the 

ſaid ez, 1s 5+ 

Now againe from 169, the quadrate of the baſe 13, take 
25, the quadrate of 5, the (aid —_— And the remainc 
the perpendicular 4 o, by 


the 9E x1), 

Here the perpendicular now found, and the fides cut, are 
the ſides of the reangle, whoſe halfe ſhall be the content of 
the Triangle : As here the ReQtangle of 2x and 12 is 252; 
whoſe halfe 1256, is the content of the triangle. 

The ſecond ſeRion followeth from whence ariſerh the 
fourth rate or compariſon, 


7, Ifarieht line be nt into two equall parts, and o. 
therwiſe; the oblong of the unequall ſegments, with the 


quadrate of the ſegment betweene them, is equall to the © 


quadrate of the biſegment. 5 pj. 


As for example, Lettherig tline ae 8, be cut into two e- 
quall portions, 4s 4, and;e 4, And otherwiſe that is into 
two unequall portions, 407, and 9e1-: The oblong of 7 and 
T, with 9, the quadrate of 3, the interſegment, (or portion 
cut betweene them) that is 16; ſhall bee equall to the qua- 
drate of s e 4, which is alſo 16. Which is alſo manifeſt by 
making up the diagramme as here thou ſeeſt. For as the 
parallelogramme 18 by the 24 ex, equall to the paralle- 

logramme 
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logramme 2 #: ; 04 
Ag] therefore q —_ fi 7 E 
”— ex, TTY wh 
i 1s equal 

to 0p, Foros, | 
Is common to —y 
both the equall { 


complements, 
Therefore if *s o be added in common to both; the 


ar, ſhall be equall to the gnomon m2» 1: Now the quadrate 
of the ſegment berweene them1s 5 /. Wherefore a 7, the ob- 
long of the unequall ſegments, with - the quadrate of the 
nterſegment, is equall to 7 y the quadrate of the ſaid biſeg- 
ment, | 

The third ſeRtion doth follow, from whence the fifth rea- 
{on ariſeth. 

8. /fa right linebe cut into equall parts, and conti- 
nued; the oblong made ofthe continued and the continua + 
tion,with the quadrate ofthe biſeament or halfe,is equall 


tothe quadyate of the line componndcd of the biſegment 


and continuation. 6pij. 

As for example, let the line a e 6, be ent into two equall 
portions 43 3,andie 3: Andletitbe continued unto e o 2 : 
The oblong 16, made of 8 the continued line, and of 2, the 
continuation; with 9 the quadrate of 3, the halfe, (thar 1s 
25.) ſhall be equall to 25, the quadrate of 3, the halfe and 2, 
the continuation, thatis 5. This as the former, may geo- 
metrically, with the helpc of numbers be expreſſed. Forby 
the 24e x, asis equall to:y : Andbythe1ge x, 1tisequall 
to y 7, the complement. To |, 3. 3,3, en g 
theſe equalls adde 5 9, Now | 
the oblong 4 #,ſhall be equall jy mL 
to the gnomon »7 #. Laltly, | $ I) 
to the equalls adde the qua- 
drate of 'the biſegment or | 
halfe. The Obleng of the [ —_— 
continued line and of the NIER2 


* 


2 


Y cu 


v canon 
— 


I 


The thirteenth Bookes, 


continuation, with the quadrate of the biſegment, ſhall bz 
equall to the quadrate oPthe line compounded of the iſeg. 
ment and continuation, Theſe were the rates of an oblong 
with a refangle, NT 

From hence ariſeth the Meſographus or Meſolabus of Hee 
0 the mechanicke ; ſo named of the invention of twolines 
continually proportionall betweene two lines given. 
W hereupon aroſe the Deliacke probleme, which troubled 
Apollo himſelfes Now the Meſographus of Hero is an in- 
finite rightline, which is ſtayed with a ſcrue-pinne, which 
is to be moyed up and downe in riglet.. And it is as Papprs 
faith, in the beginning of his 1 1 1 booke, for archite&s moſt 
fit,and more ready than the Plato's meſographus, The mecha- 
nicall handling of this meſographus,s deſcribed by Extocins 
at the 1 Theoreme of the 11 booke of the ſpheare; Butir is 


ſomewhat more plainely and eaſily thus layd downe by 
Us, 


9. If the Meſozraphus, touching the anele.o poſute 


to the angle mage of the two lines given, doe cut the ſaid 
two lines given, comprehending a right angled parallea 
logramme, and mp nitely continued, equally diſtant 
from the center, the interſegments ſhall be the meanes 


continually proportionally, betweene and two lines gi- 
Ven. 


Or thus : If a Meſographns, touching the angle oppoſite 
to theangle made of the lines given, doe cut the equall di- 
ſtance from the center, the two right lines given, conteining 
a right angled parallelogramme, and continued our infinite- 
ly,the ſegments ſhall be meane in continuall proportion with 


the line given: H, 

Asletthe two right-lines given be ae, and az: And let 
them comprehend the reangled parallelogramme a o : And 
letthe ſaid right lines given be continned infinitely, 4 e to= 
ward #, _ aitoward y, Now letthe Meſographus x y, 


touch 0, the angle oppoſite to 4 : And let it cut the {ayd con- 


(The 


unued lines equally diſtant from the Center, 
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iagonies ; For the equidiſtance from the center the 
Meſographus is to be moyed up or downe, untill by the 
Compaſles, it be found, ) YR 
Now ſuppoſe the points of equidiſtancy thus found to be 
z2,and y. I fay,Thatthe portions of the continued lines thus 
are the meane proportionalls ſought : And ag ae is to iy - 
fo 1s, toen, foise #to as, | | 
Firlt let from 5, the center, s» be 4; 
perpendicular to the ſide 4 e: It (hall 
therefore cut the ſaid ae, into two 
parts, by the 5exj: And therefore 
apaine, by the 7 e, the oblong made © 
of a#, and e, with the quadrate of , 
7 e,1s equall to the quadrate of 7 # : 
And taking to them in common r -, 
the oblong with two quadrates e », © 4 Toes 
and rs, that 1s, by the 9 e x ij, with | 
the quadrate - e is equall to the quadrates r #, and r s,that is by 
the 9 e x 1), to the quadrate 5. The like is to be ſaid of the 
oblong of ay, and y :,by drawing the perpendicular  /, as a- 
fore, For this oblong with the quadrates /z, and - /, that is, 
by thegex1j, with the quadrate z s, 15equall to the qua- 
drates y /,and /s, that is, by thege 12, toys, + Therefore 
the oblongs equall to equalls, are equall betweene them- 
ſelves: And taking from each fide of equall rayes, by the 
11 ex,cquall quadrates se and - z, there ſhall remaine equalls, 
Wherefore by the 26 e x, the ſides of equall refangles are 
reciprocall: Andasa#istoay: fo by the13 e viz, 9z,that 
is,by the$e x,e4,to:y: And fo therefore by the conclu- 
ded,y7,is to#e; And © by therze viz, 1s%e, to eo, thatis, 
by the $8 ex, unto 47, Therefore ase41s toyi: ſolsys to 
#e; andſois#e, to 41, Wherefore e », z y, the interſeg- 
ments or portions cut, are the two meane proportionals be- 
tweene the two lines given, 


The 
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Geometry: Of a right line propor- 


tionally cut: And of other Qua- 
drangles,and Multangels, 


Hus farre of the threefold ſeAion, from whence we 
have the five rationall rates of equality ; There follow- 


-.eth of the third ſeftion another ſeftion, into two ſegments 


proportionall to the whole, The ſefion it ſelfe is firſt to be 
defined. | 
I. CA right lineis cut according toa meane and ex. 
treame rate, when as the whole ſhall beto the greatey 
ſeement; ſo the greater ſhall be unto the leſſer. 3 dj. 
This line is cut {o, [that the whole line it telfe, with the 
two ſegments, doth make the three bounds of the proportt- 


on: And the whole it felfe is firſt bound :; The oreater leg- 


ment is the middle bound : The le fler the third bound. 


2. 1f a rizht line cat proportionally be rationaf{ unto 
the meaſure given, the ſegments are unto the ſame, and 
betweene themſelves irrationall e 6p xii). 


Exclide calleth each of theſe ſegments A'ny1ou that 1s, Re- 
fidsum,a Reſiduall or remaine : And ſurely theſe cannot 0- 
therwiſe be expreſſed, then by the name Ke/iaunm ; As if a 
line of 7 foote ſhould thus be = 
given or put downe : The 
greater ſegment ſhall be cal- af  - 
led aline of 7 foote, from 
whence the lefler is ſubſtra- 

Red : Neither may the leſſer 


otherwiſe be expreſted, but by ſaying, Tt is the partrefidu- 
all orremnant of the line of 7 foote, from which the greater 
legment was ſubtracted or taken, 


A Triangle, andall Triangulates, that is figures made of 
| frlans 
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-riangles, except-a Rightangled-parallelogramnie; are in 
Geometry held to be irrationalls. This 1s therefore the de. 
finition of a proportional fetion : The ſeion it ſelfe fol- _ 
loweth, which 1s by the rate of an oblong with a qua- 
drate, ; 


3. If aquadrate be made of a right line ziven, the 
difference of the right line from the middeſt of the con- 
terminal fide of the ſaid quadrate made, above the ſame 
halfe.ſhall be the greater ſegment of the line given pro- 
portionally cut :11p1. 


Or thus : If a ſquare be made of a right line given, the 
difference of a right line drawne from the ang!e of the 
{quare madeunte che middeſt of the next (ide, above the 
halfe of the ſide, ſhall be the greater ſegment of the line gi- 
ven,being proportionally cut : H, 

Let the right line gived beae, The qua- y 
drate of the ſame let it be aei0o; And a 
from the angle e, unto #, the middeſt of 
the conterminal ſide,lertheright lineey, 
be crawne ; Then compare or lay it to , Bs 
the halfe « a ; The difference of it above 
the ſaid halfe ſhall bez y, This a y, fa 
1,1s the greater ſegment of ae, the line Le | 
g1ven, proportionally cut, * 

For of y a,let the quadrate «5 7,. be | 
made : And let 57, be continued unto /, © 74 
Now by the 8e, x11j, the obloug of 0 y, 
and 4 y, with the quadrate of # 4, 15 equall to the quadrate of 
# y, that is by the conſtruion of #e : And therefore, by the 
9 Ce x1). itis equall to the quadrates e a, and 4# : Take away 
from each ſide the common obleng 41, and the quadrate y r, 
ſhall be equalf to the oblongrz.: Therefore the three right 
lines, e 4, ar, and» e, by the 8 ce xjj. are continuall propor- 
tionall. And the right line 4e, is cut proportionally. 

Therefore 
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- 


4 Tfaright linecut proportionally,be continued with 
the greater ſegment, the whole ſhall be cut proportional. 


ty, and the greater ſezment ſhall be #he line given, 


5p Xi]. 

As in the ſame example, the right line 9y, is continned 
with the greater ſegment, and the oblong of the wholeand 
the lefſer ſegment is equall to the quadrate of the greater. 
And thus one may by infinitely proportionally cutting in- 
creaſe a right line ; and againe decreaſe it. The leſſer ſeg- 
ment of a right line proportionally cut, 1s the greater ſeg- 


ment, of the greater proportionally cut. And from hence a 


decreaſing may be made infinitely. : 


5 The greater ſezment continued to the halfe of the 
whole, is of power quintuple unto the ſaid halfe, that is, 
five times ſo great asit is:and if the power of a right line 


be quintuple to his ſegment, the remainder made the 


double of the former is cut proportionally, and the grea- 
ter ſegment, is the ſame remainaer, 1. and 2.p x ite 


This is the fabricke or manner of making a proportional] 
ſeHion. A threefold rate followeth ; The firſt is of the grea- 
ter ſegment. 

Let therefore the right line 4e, ; A 
let the greater ſegment be 7 a:and " 
let the line cut be continued un- bl )—t 
to 7 0, ſothato a, bethe halfe of - | 
the line cut. 1 ſay, the quadrate © ene 
of z 0, is in power five times ſo 
great, as ys, the power of the 
quadrate of 40, Let therefore — "Io 


@Q@ 


V 


of 40, be made the quadrate MIN: 

2057 : Wedoeſcethe quadrate | 

# 4, to be once contained in the quadrate 57. Let ns now 
teach 
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teach that it is moreover foure times comprehended in /m ny 
the gnomon remaining : "Let therefore the quadrate 4 e # x, 
be made of the line given : And letr 3, be continued anto f. 
Here the quadrate ae, is (14.e þxij.) foure times ſo muchas 
is that 4», made of the halfe : and 1t.1s alſo equall to the 
gnomon /mn: For the parti, is equallto 7 y ; firſt by the 
grant, ſecingthar a 7, is the greater ſegment, from whence 
ry, is made the quadrate, Cocenk the other Diagonall is 
alſo aquadrate : Secondarily the complements 5 y, and y z, 
by the 19.e x,are equall : 'And to them is equall af, Forby 
the 23. ex. and by the grant, it isthe double of the com- 
plement y:, Therefore it is equall to them both,. Where- 
fore the gnomon /m2», is equall to the quadruple quadrate 
of the ſaid little quadrate: And the greater ſegment conti- 
nued to the halte of the right line given is of power five fold 
to the power of 40, 

The converſe itsapparent in the ſame example : For ſeeing 
that# o, is of power five times ſo much as 1s 4 9; the gnomon 
Imn, ſhall be foure times ſo much as is #4: Whoſe qua- 
druple alfo, by the x4.e x1j, is av, Therefore it 1s equall to 
the gnomon. Now 4, is equallto4e: Therefore 1t 15 the- 
double alſo of 4 8, that is of 4 : Andthereforeby the 24.ex, 
it is the donble of 27 ; And therefore it is equall to the com- 
plements # y, and y - : Therefore the other diagonall  », 1s 
equall to the other refangle # v. Wherefore, by the 8 ex1j, 
as ev, that is, ac, is to yt, that is 43: ſoisas, untoze; 
Wherefore by the 1 e, ae, is proportionall cut : And the 
oreater ſegment is 44, the ſame remaine. 


The other propriety of the quintuple doth follow. - , 


6 The le ſſer ſcexment continued to the halfe of the 
greater, is of power quintuple to the ſame halfe e 3 p x ti, 


As here, theright line 4 e, let it be cut proportionally 1n#: 
And the leſſer: e, let it be continued even unto 9, the halte- 
of the greater a. I ſay, that the power of 90, ſhall be five 


timesas muchas is the power of # 9, Let a quadrate _ 
| N ore 
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fre be made of ae: Andlet , , 4 e 


the figure be made up ( as you 
ſee: ) And let the quadrate of 4 
the halfe be noted with 5 #: '< 
And the gnomon r /m1, Here vr IF; 


the firſt quadrate o» y, is five 1m 
q "HW f 


times as great,. as the ſecond |—— 
5 #. For it doe containe it once; i 
And the gnomon r /m», remat- 
ning containeth it foure tLmes. 
For it is equall to the Ob'ong +»; becauſe o 5, the comple- 
ment is cquall tos y, by the 19 ex 3 And therefore allo it is 
equall to : »; ſeeing the whole complement as, is equall to 
the whole complement - »: And 4», is equall to os, by the 
conſtruction, and 23.ex: And adding to both the common 
oblong # y,the whole gnomon 1s equal to the whole oblong. 
But the oblong ? », is equall to the quadrate a /, by the grant, 
& 8exij.-which by the 14.e x1).is foure times as grcat,as the 
quadrate £ #, Wherefore the leſſer ſegment ze, continued to 
5 0, the halfe of the greater ſegment, 1s of power five times 
as much as is the halte of the ſame. 

The rate of the triple followeth. 


7 The whole line and the leſſer ſezment are in power 
treble unto the greater, ? 4 p xijj. 


Letthe right line aebe proportionally cut in z, and let the 
figure be made up : The oblong a y, 


-| 
— . 


and zo, with the quadrate 5, by the ©: L @. 
4eXx1j, are equall to the quadrates | Fd 
of ae, and 5e, whoſe power is treble 


taine the quadrate 5 «; And each of 
the oblongs is equall to the ſame qua- 
drate 55, by the grant, and 8ex 1j Ld _ 


to that of ai, For they doe oncecon- LT —"W 
, 


. 1 Ten 
Therefore they doe containe it > 


thriſe. 
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$8 An obliquangled parallelogramme is either a 
Rhombus, or a Rhomboides, 
9 A Rhombms is an obliquangled equilatey paralle- 
lzramme 31. dj. | ok 
Whereupon it is apparant that a Rhombus is a ſquare ha- 
ving the angles as it were prefled, or thruſt nearer together, 
by which name, both the Byrr or Turbot, a Fiſh ; and 4 


Whecle or Reele, which Spinners doe uſe; and the quar- 
rels in glaſle windoawes, becauſe they are cut commonly of 


this forme, are by the Greekes and Latines ſo called. 
It is otherwiſe of ſome called a Diamond. 


10 A Rhomboides is ay obliquaneled parallels. 
gramwe not equilater 33.dj. 


4 


Anda Rhomboides is ſo oppoſed to an oblang, as a Rhom- 


bus is to a quadrate, : 
 Soalſolooke how much the ſtraightening or preſſing = 


Ws; ge 


—_— - f 
—____ ——. 
” I — 
a o AR D- —_ 


—} - jr en 
Peg ow 2 - 


180 The fourteenth Buoke,: 
gether is greater, ſo much is 


\ 
17 2 


the inequality of the obtuſe | 
and acute angles the greater, . 
As here, SUS Gd 
Andthe Rhomboides is ſo 10 
called as one would fay 
Rhombuslike, although be-; 
fide the inequality of the an-. 
les it hath nothing like to a Rhombus. Anexample of mea-' 
uring of a Rhombus 1s thus. 


11 A Trapezinm is 4 quadrangle not parallels- 
gramme.z4.dj. 


Ofthe quadrangles the Trapezium remaineth for the lalt 


place; Exchde intreateth this fabricke to be granted him, 
that a Trapezium may be called as it werea little table: And 
ſurely Geometry can yeeld no reaſon of that name, 
The examples both of the figure and of the meaſure of the 
ſame letrheſe be. | 
Therefore triangulate quadrangles are of this ſort. 
12 4: 
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12 Amultanzleisa figure that is comprehended of 
more than foure right lines. 23.dj. © 
By this generall name, all other ſorts of right lined figures 
hereafter to'lowing, are by Euclide comprehended, as are 
the quinquangle, ſexangle, ſeptangle,and ſuchlike inumera- 
ble taking their names of the number of their angles. 
' Inevery kinde of multangle, there is one ordinate, as we 
have in the former ſignified, of which in this place we will 
fay nothing, but this one thing of the quinquangle, Thereſt 
ſhall be reſerved untill we come to Adfcription, 


13 Multangled triangulates doe take their meaſure 
alſo from their triangles. 


As here, this quinquangle 
1s meaſured by his three tri- 
angles. The f:rit triangle, whoſe 
ſides are 9. 10. and 17. by the 
18. exij. is 36, The ſecond; 
whoſe ſides are 6, 17, and 17. 
by the ſame e, is 50. 2%. The 
third, whoſe tides arc 17, 15. 
and g. by theſame, is &o. And 
the 'ſamme of 26, 50. and. #: 21 
60. is 146--:72 forthe whole content! of the'Quinquaigle 
F1VEN. 0 17 Wo! 3.972 2h 
14 1f an. equilater quinquangle have three ſides e. 
quall , it 3s equiangled, 7p 13. TN : 

This of ſome, from the Grecke is called 5 Pentagon'>.gf 90- 
thers a Pentangle, by/ahame parrly Greeke bartl); THe. : 

Asin the Qninquangle aez0#s, the three. angles at. a, e, 
and 3, are equall-:/ Therefore: the other two are equall : 


And they-are -equall unto theſe, For let e#,45, 34, be © 


knit together with right lines, Here the triangles aez, 
and eau: by the grant;: and by the-2:and 1e/vj;-arc 
equilaters and equiangles : And the Baſes 45, ande w, are 
A 7 * As 
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equaſt:. And the: Angles, eas, and y 


a ue, are equall : Itemae#,ande 14, nm 
Therefore 4, and y e, areequall, by 

the 17 e vj. Item the remainder # y, B os Ds 
is equall to the remainder yi, when *( TTY} 
from equals equals be fubtrated. . 7 


Moreover by the rs and by the / 
I7eyj, 9#3, and 0:4, are equall. wel 
Wherefore three are equall; And 

therefore the whote angle is equall at 

z, to the whole anlge at z. And therefore it is equall to thoſe 
which are equall to 1t, 

I ſay moreover 
that the angle ar 
0, 1s likewiſe e- 
quall, if 40, and 
0 e, be knit toge=- 
cher with a right 
line, as here : For 
threein hke man- 
ner docome to be 
el 7-7 ? 

Bur if the three angles no deinceps not ſucceſſively fol- 
lowing be equall,as 4:0,the buſinefle will {yerſbe more eaſe, 
as here: For the angles *# 4, and eo 7, are equall by the 


grant: And the inner alfo eo #, and e# 0, Therefore the 
wholes of two are equall,; Of the other at e,the ſame will fall 
ont, if's #, be knit together withe right line # x, as here ; For 
the wholes of two ſhall be equall, The 


2 1. CA Circleis aronnadplaine. & 15 dj, 
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The fifteenth Booke of Geometyy, 
Of the Lines in a Circle. 


A S yet we have had'the Geometry of reQilineals : The 
Geometry of Curvilineals, of which the Circle is the 
<hicte, doth follow. 


As here thou ſeeſt. A Reilineall plaine was at the 3e vj 
defined to be a plaine comprehended of right lines. And FX 
alſo might a circle have beene de- COes 
fined to bea plaine comprehended 
of a periphery or bought-line, but 
this 1s better, 

The meanes to deſcribe a Circle, 
is the ſame, which was to make a 
Periphery : But with ſome difte- 
rence : For there was conlidered 

no more but the motion, the point 

in the end of the ray deſcribing the periphery : Here is con- 
ſidered the motion of the whole ray, making the whole 
plot conteined within the periphery. 

A Circle of all plaines is the moſt ordinate figure, as was 


before taught at the Ioe ui. 


2 Circles are as the quadrates or ſquares maae of their 
diameters 2P.Xi» 


For Circles arc like plaines. And their homologall fides are 
their diameters, as was foretold at the 24<c 11}. And there» 
fore by the 1 e vj, they are one to another, as the quadrates 
of their diameters are one to another, whuch indeed 1s the 
double reaſon of their homologall fides, As here the Cir- 


cleae z, is unto the Circle 0 « y, as 25, is unto 16, which are 
m N 4 The 


the quadrates of their Dieameters, 5 and 4 


< : 


ml 16 Therefore 
3. The Diameters are, as their peripherics Pappms, 
5s xj,and261h.18, | 

As here thou ſceſt ine, and z 0. 


© Circalar Geometry is either in Lines, or in the | 

"M ar y es, Or in the | 
feements of a Circle. . 
& 


This partition of the ſubject matters howſoever is taken | 
tor the diſtinguiſhing and ſevering with ſome light a matter ; 
fomewhat confuſed 3 And indeed concerning lines, the con- 
ſideration of ſecants is here the foremoit, and firſt of Tn- ) 
{cripts. 44 

5. 1faright line be bounded by two points in the peri. 
phery, it ſhall fall withis the Circle, 2 p ii. 


As 


The ffreb nh Booke; 
-"'as here 4e, . becauſe ' the right © 
within the ſame. pownts .v ſhorter, ©. \ 
than the periphery is, by the 5 e 1j. 
From hence doth follow the In- 
finite ſection, of which we - ſpake 
atthe6ej. | 

This propoſition teacheth how a 
Rightline is'ro. be infaribed ina 
circle, towit, by taking of two 
points in the periphery. 


6. If from the endof the drameter, andwith aray of 
it equal tothe righe line given,a periger) be deſcribed, 
aright line drawne from the ſaidend, unto'the meeting 
ofthe peripheries, ſhall be inſcribed into the circle, e- 
qualltothe right line given. I p iii). | 


Aslet the right line givenbea: And frome, the end of 
the diameter ez : And with eo, a partof it <quall to a, the 
line given, deſcribe the cir- | 
cle ez: A rjght Ime e », 
drayne from the end e, UN- 
to #, the meeting of the two 
>, OAgs ſhall be inſcri- 

edin the-cctrcle given, by 
the 5 e, cquall to the line gt- 
ven; becauſe it 1s 'equall ro” 
eo, by the 1oev, ſceing iris aray of the ſame Circle. 

And this propoſition teacheth, How a right line given is 
to be inſcribed into a Circle, equall toa line given. 

Moreover of all inſcriprs che diameter is the chiefe : For 
it ſheweth'the center, andatfo the reafon or proportion of 
all other inſcripts. Therefore” the invention and making of 
the diameter of a Circle is firſt robe taught. 


7, If an in ſcript do cut into two equall parts, another 
7 inſcript 


ee en ee 


} 


. 
v3 2 
" 
- 


the faid ix, is the Center-of” the 
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1nſcript perpendicularly, bis the diamiter ef the Circle 


» and the middeft of it is the renter. x prijun' 90-; 
WY, 0 / 48 8g UI 7 <1, 1 a SLES - # 15:39 b1l 
As letthe Inſcripr ae, cutthe inſcript 5 »,perpendicularly; - 


dividing it into two equall parts .in's.: I fay that the onee ins 
ſcript thus halfing the other, is the diameter of the Circle: 
And that the middelt of iz 1s the cetiter_ thereof; As m the 


circle, letthe Infcript ; 5,cutthe ſcript 4e, and that perpen- 


dictlarly dividing into two equall parts in 9. I fay that # #, 
thus dividing ae, is the Diameter of 
the Circle : And y, the middeſt of 


{agie. | ORIG FL y 
\. Thecauſe is the ſame, which was 
of the5Exj. Becauſe the 1nſ(cript 
cut into halfes if for the (ide of the 
inſcribed rectangle, and it doth fubs 
tend the periphery cut alſo into two 
parts; By the which both the In- 1 
{cript and Periphery alſo were in like manner cut into two 
equall partes : Therefore the right line thus halhng in the 
diameter of the retangle : . But that the middle of the cir- 
cle is the center, is manifelt our of the 7 e v,and 29 e iiij. 
Euclide, thought better of 1mpoſſivile, thanhe did of the 
cauſe: And thus he torceth 1t, For if ybe not the Center, 
but s, tie part mult be equall to the whole : For the Trian- 
ole 4 95, ſhall be equilater to the'triangle eo 5. ,For 40, oe, 
are equall bythe grant, Items «, and s e, are the-rayesof 
the circle: And - 0, 18 common to borh the triangles. There- 
fore by the 1 e vij, the anglesno cach fide at o are equall ; 
And by the 13 e v, they are both right :angles, Therefore 
s 0eisarightangle ; It is therefore. equall by the grant, to 
the right angle y » c,that 1s, the part .isequall tothe whole, 
which is impoſſible. Wherefore y 15 not the Center. The 
fame will fall aut of any other points whatſoever cut of y. 
65 ef AI BTLIG Therefore 
8, Iftwor ght lines doe perpendicularly halfe two 


inſcripts 
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inſcripts, the meeting of theſe two biſecants ſhall be the 
Center of the circle e 25 pig. SIulr | _ 

As here ae; and, let themicur into halfes the right lines 
 y, and y 5. And letthem meete, , that they cut one another 
in. I fayr 1s the center of the circle ay 05e34#, For be- 
fore, at the 6, and 7 e v, it was ma- 
nifeſt that the Center was in the 
Diameter, And in the meeting of 
the diameters. [Therefore two 
manner of wayes 1s the Center 
found; Firſt by the middle of the 
diameter : And then againe by the 
concourſe, or mecting of- the dia- 
meters, inthetmiddelt of the lines 
h4lfed or cut into two equall portions. ] Here isnoneede of 


the meeting of many diameters,one wall ſerve well enough 
14jd And-one may 


” 4 


9. Draw 4 periphery by three points, which. doe nat 
fall in a right line. n 


As here, by ae i, (Firſt from'n, '\ © 
to e, let a right line be! drawine;*"'* 5 
Andlikewife from « toi. Then,... 
by the 12 ev, let both theſe lines-. 
becut into' equall parts, by*twyq . 
infiniteright lines : Theſe halting 
Ines alfo ſhall meete- And in... 
their meeting ſhall be the Center, 
by the 8e, And therefore from Py kf 
that meeting unto any of the ſayd points given is theray.of- 
the periphery.defired. ) | 


16, Ifadiametey doe halfe rin Wd that is, net a 
diameter, it doth cut it perpendicularly : And contra-- 
YIWiſe: 3 Plije ja 


As 
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 Aslct the diameter #e,.'\ 1 1 & OS . = 
halfe the inſcript zo, © 
which jis.not.a diameter : F 
Atidlec the ratesof the cir-"" is 
cle bee n7,” and #0, The b 
cauſe in all is the ſame, 3/8 
which was of the 5e ; = 


15; Tf inſcripts which are uot diameters doe cut on? £44 
another , the ſegments hall be 
uncquall, 4, Pliſe 


Thisis a conſefary drawne ont : 
of the 28 e iti), For ifthe inſcripts 


were halted, they ſhould be dia- 
meters,againlt the grant. 
Butrate hath beene hitherto in 


the parts of inſcripts : Proportion 
inthe fame parts foloweth. 
12 If two inſcripts doe cut one another, the rettans 


gle ofthe ſexments of the one is equall to thereftangle of + 


” id . . 


the ſeements ofthe otherzy þ it). 

" Tf the inſctipts thas cut be diameters, the. proportion is 

manifeſt, asin the firſt figure, For the ReQangle of the 
ſegments, ofthe one 48 equall tp the reangle of the ſeg- 
ments of the other, ſeeing they be both quadrates of equall 
ſides. If they be not diameters let them. gtherwile. as 24, 

andio: TI faythe Oblong df #4, andre, 15.equall to the 

Oblong of» x, and #3, . Forlet the rates from the Center y, 

be;x e,and y 5. To the quadrate of each of theſe both t 


reanegles of the ſegments ſhall be equall. For by the 7 ce; let 


the diameter y -, fall gpon. the pangafehe common ſeRion 
U 


»;Andlery rand) 7,5 pexpendiculars, Here: by the 5 e x 7. 
the inſcripts are cutequally;" inthe points vand 7: And .un- 
equally 1n the point # : Therefore by the 7 exijj,- tne ob- | 

y 2 ng "| 1 


by 


Þ 
x 
L 
l 
oy 
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long, of 9%, and «5, withthe gn ##, is equall to the 
quadrates 55; And adding y s, the ſame oblong, with the 
quadrates # 5 and 5 ,that 1s, by the 9e x1 j, with the qua- 


>9 & 


drate y #, is equall to the quadrates z 5 and - y, that is, by the 
ge xij, tothe quadrate zy, that 1s, by the 5 exij, toy e, to 
the which by the ſame cauſe it is manifeſt the other oblong 
with the quadrate y is equall. Let the quadrate y -, bee 
taken from each. of them: And then the oblongs ſhall be 
equall to the ſame: And therefore betweene them= 


ſelves. £ 
And this is the compariſon of the parts inſcripts. The 


rate of whole inſcripts doth follow, the which-whole one. 


diameter doth make: 
T3 Inſcripts are equal diftant fromthe center, unto 


which the perpendiculars from the center are equall 
44ii). | 

As it appeareth in. «a . 
the next figure, of the 1 
lines 4e and 5 0, unto ; 
which the perpendi- \J[—=u 


culars ®y, and ®.s, . 


from the Center ,, are Ne -f1.,4 


equall, | F 

14. 1f inſcripts be equall, they be equally diſtant 
from the center: And contrariwiſe, 13 þ ii). 

| The 


«< 
—— ——— 
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.. The diameters in the ſame circle, by the 28 e 1113, are. 
quall : And they are equally diſtant from the center, ſecin 
they are by the cenzer, or ratherare no whit at all diſtant 
from it : Other inſcriptsare judged to be equall, greater, 
or leſſer one than another, by the diameter, or by the dia. 
meters center. 
Euclide doth demonſtrate this propoſition thus : Let firf} 
a eand i o beequall; I ſay they are equidiſtant from the cen- 
ter, Forlet « y, and # y, be perpendiculars:T hey ſhall cut the 
aſſigned a e, & 50,into halfes,by the 5 exj: Andy aandsime 
equall, becauſe they are the halfes of equals. Now let the 
rajes of the circle be a, aund #7; Their quadrates ly the 
9 exij, are equall to the pare of quadrates of the ſhankes, 
which paires are therefore equall berweene themſelves, 
Take from equalls the quadrates y 4, and - 7, there ſhall re- 
maine y # and # , equalls: and therefore the ſides are equall, 
by the4e 12. 
' The converſe Ickewiſe is manifeſt : For the perpendicu- 
lars given do halfe them: And the halfcs as before are equall, 


15 Ofuzequallinſcripts the diameter is the greateſt: 
And that which ts next to the diameter, « ereatey 
than that whichis farther off from it : That which is 


fartheſt if fromit, is the leaſt : CAndthat which #* 
e 


next tothe leaſt, is leſſer than that which is farther of , 
CAndthoſe two onely which are on each ſide of the dja- 
meter are equall e 15 ciij. 


This propoſition conſiſteth of five members : The firſt is, 
The diameter is the greateſt -juſcript : The ſecond, _ That 
which is next to the diameter is greater than that which is 
farther off : The third, That which is farrheſt off from the 
diameter 1s the leaſt : The fourth, That next to the leaſt is 
leſſer, than that farther off : The fifth, That two onely on 
each ſide of the diameter are equall betweene themſelves. 
All which.are manifeſt out of that ſame argument of equali- 
tie, that 1s the center the beginning vf decreafing, and the 

. en 
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end of increaſing. For looke how much farther off you goe 
from the center, or how much nearer you come unte it, ſo 


"9 much lefler or. greater doe you make the inſcript. 

rh Let there bein a circle many inſcripts, of which one, to 
ww © wit,ae, let itte thediameter :I ſay, _ | 
| that it is of them all the greateſt or LAS 


longeſt; But let 59, be nearer tothe 
diameter, ( or as in the former Ele- . 
ments was ſaid) nearer to the cen- 
ter, than # y, I fay that 70, Is longer 
than # y. Moreover, let # y, be the 
fartheſt off from the ſame diameter 
or center ; I ſay the ſame « y, 1s the 
ſhorteſt of them all. Now to this 
ſhortelt - y, let #0, be nearer than«e 3 I ſay therefore that 

z 0, alſo is lefler than ae, Let atlength zo, be not the diame- 

ter : I ſay that beyond the diameter 4e, there may onely a 
line be inſcribed equall unto it,ſuch as is «7, And thoſe equal 
betweene themſelves on each ſide of the diametry may only 

be given, not three, nor more. And after the ſame manner 
alſo, onely one beyond the diameter, may poſſibly be equall 

to 2 y, to wit, that which is as farre off from the diameter as 
tis ; and ſom others, 

But Euclides concluſion 15by triangles of two fides grea- 
ter than the other; and of the greater angle. 

The firſt part is plaine thus : Becauſe the diameter ae, is e- 
quall to z 7, and /o, viz, to the raies ; And to thoſe which 
are greater than  o. the baſe by the 9.e v 3 &c. 

The ſecond part of the nearer, '1s manifeſt by the 5 e viz, 
becauſe of the triangle z /o, p_—_ tothe triangle z / y, 
Is greater in angle : And therefore it is alfo greater im baſe. 

The third and fourth are conſe@aries of the firit, 

_ The fifth part is manifeſt by-the-ſecond :' For if beſide zo, 
and - *, there be, ſuppaſeda third equall, the fame. alſo ſhall: 
be unequall, becauſe it (hall be bottr nearer and farther off 
from the c1ameter, | 

1s Of 
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«6 Ofrieht lines drawne from a point inthe diame. 
ter which & not the center unto the periphery,that which 
paſſeth by thecenter is the greateſt : And thatwhich js 
nearer to the greateſt, is greater than that which is far. 
ther off : The n79) $86 of the greateſt xs the leſt, And 


that whichis neareſt ts the leaſt, is leſſer than that which. 


# farther off * And two on each fide of the greater or 
leaſt are only equall,7piiſ. © 


The firſt part of ae, and az, 1s 
manifeſt, as before, by the 9ev j« 
The ſecond of a3, and 40.; Item of 
ao,anda #18 plaine by the 5 e viz. 

The third, that ay, 1s leſſer than 
a4, becauſe « y, which 1s equall to 
5 4, is leſſer than the right lines 4, 
and ax, by the gevj: And the 
common 54, being taken away, 
4) ſhall be le ft, leſſer than « ». | 

The fourth part followeth of the third, 

The fifth let it be thus: 57, making the angle 4 # r,equall to 
the angle a5 x, thebaſesa x, andar, ſhall be equall by the 
2 Ev 1J., To theſe if the third be ſuppoſed. to be equall, as 
« |, it would follow by the 1 e v ij. that the whole angle - a, 
ſhould be equall tor 5 4, the particular angle, which is im- 
poſſible. And ont ofthis fifth part ifſueth this ConſeQary. 


Therefore 


17 If a point in acircle bethe. bound of three equall 
right lines determined in tbe periphery, it is therenter 
of the circle, 9p 11). 

Let the point 4, ina circle be the common bonnd of three 
right lines, ending in the periphery and equall betweene 


themſclves, be 4c, « 5, 4#. I fay this point is the center of 
the Curcle, | wo 


\ Other - 


_— 
. 
us 
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Otherwiſe from a point of the di= 
ameter which is not the center, not 
onely two right lines on. each fide 
ſhould be equall. For by any point 
whatſoever the diameter may be 
drawne. Such was before obſerved 
in aquinquangle ; If three angles be 
equall, all are equall ; ſo ina Circle: 
It three right lines falling from the 
{ame point unto the perephery be equall, all areequall. 


18 Ofrizht lines drawne from a point aſſigned with. 
out the periphery, unto the concavity or hollow of the 
ſame, that which is by the center is the greateſt ; And 
that next tothe greateſt, is greater than that which is 


farther off : But of thoſe which fall upon the convexitie 
of the circumference, the ſegment of & greateſt 15 leaſty 
And that which is next unto thelegſt is leſſer than that 
;s farther off : And two on each ſide of the greateſt ov 
feaſt are onely equall, 8 piij, 


The demon- 
{tration of this 
1s very like un- 
to the above 
mentioned, of 
hve parts. And 
thus much of 
the ſecants; the 
Tangents doe 
follow. -: 


19 If arizht lzne be per endicular unto the end of 


the diameter, it doth touch the periphery : 4nd contras 


riwiſe £16 Piile., 3:3 
riwiſe e16 pills, ja - 


\ 
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As: for' example, Let the circle given 4 e, be per. 
pendicular tothe end of the diameter, or the end of the ray, 
inthe end, as ſuppoſe the ray be #4: I ay, thate a, doth 
touch, not cut the periphery in the common bound 4. 

This was to have beene made a poſt latym out of the de- 
| finition of a perpendicle : Becauſeif 
this ſhould leane never fo little, 1t pl 


ſhould cut the periphery;and ſhould ? 

not be perpendicular » Notwith- | 

ſtanding Emclide doth force it thus : | 
1 


Otherwiſe let the right line ae, be A 
perpendicular to the diameter 4, / 
And a right line from'o, with the 

center 5, let it fall within the circle 

at 0, and let oz, joyned together, 

| Hereinthe triangle 4 9 two angles,contrary to the 1 3.e vj, 
ould be right angles ar a, by the grant : And at. o, by the 
I7CV}.. 

'The' demonſtration of the con- 


verſe is like unto the farmer; For if 


the tangent, or tonch-line 4e, be 
not perpendicular to the diameter / 
304, let oe, from the center o, be F 


' drawne perpendicular ; Then ſhall | 
the angle 0 ez, be right angle : And \ 
# ze anacutangle : And therefore by 
the 22 e v3, 04, that is 07, ſhall be c 
greater then oy e, that 1sthe part, 

then the whole. Therefore 


20 1fa rieht line doe paſſe by the center and touch- 
Point, it is perpendicular to the tangent or touch-line. 
18piij. | | _ And 

Or thus, as Seho#er amendeth it : Tf a right line be the di- 
amerer by the touch point, it is perpendicular to the tan- 
Lent, : 


(, ar 
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21 1faright line be perpendicular anto the tangents 
it doth paſſe by the center and tonch.peint 19. piij. 


Or thus : if itbe perpendicular tothe tangent, it is a dia- 
meter by the touch point : Schoner, 

For a right line either from the center unto the touch- 
point : or from the touch point unto the center 1s radius or 
temidiam eter. . And 


22 Thetouch-point is that, into which the perpen. 
dicular from the center doth fall upon the touch line, 


23 A tangent on the fume fide is onely one. 
Or touch line is but one upon one, and the ſame fide: H, 


Or. A tangent is but one onely in that point of the periphe- 
ry Schoner. 


It is a conſeRary drawne out of 


the xi1j. ej. Becauſe a tangent 1s 
a very perpendicular, 

Exclide propoundeth this more | 
ſpecially thus ; that no other righe KC 


line may poſlibly fall berweene the 


periphery and the tangent, 
And 


24 A touch-anele is leſſer than any reftilineall atute 
anele, £ I GP]. 


Angulus contrattus, Atouch angle 1s an angle of a ſtraight 
touch-line and a periphery. It is commonly called Angus 
contingentie : Of Proclus it is named Cornicularry, an horne» 
like corner 3 becauſe it is made of a right line and periphery 
like unto a horne. Ir is lefſe therefore than any acure or 
(harpe right-lined angle : Becauſe if it were not lefler, a 

O 2 right 


- K, > Sl Ga > 0667 ERS : = - 
w - 4 PRE _ 


- 
_ —————— >” oy WER ————_ ® 
. 
. 


ar unto the end of the diameter, For 
the triangles ea%, and o 47, by the 
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right line might fall between the periphery andthe perpen: 
dicular, And 


25 All tonch-angles in equall peripheries are equall, © 


But in unequall peripheries, the cornicular angle of a leſs 


ſer periphery, 1s greater than the Cornicular of a greater. 


26 If froma ray out of thecenter of a periphery gi 
ven, pcriphery be deſcribed unto a point aſdigned with. 
out, and from the mecting of the iff ned andthe ray, 4 
perpendicular falling upon the ſard ray unto the now de- 
ſcribed periphery, be tied by a right line with the ſaid 
center, aright line drawne from the point given unto 
the meeting of the periphery given,and the knitting line 


 fhalltouch the aſſt gned periphery 17.p ]. 


' AS with the ray 4e,from the center a, of the periphery aſ- 
ſigned, unto the point aſſigned e, let | 
the periphery e o, be deſcribed : And 
let z o, be perpendicular to the ray 
unto the deſcribed periphery. This 
knit by a right line unto the center 4, 
let ex, be drawne. I ſay, that ex, 
doth touch the periphery z -, aflig- 
ned : Becauſe it ſhall be perpendicu- 


2c v1j,ſceing they are equicrurall ; And equall in ſhankes 
of the common angle ; they are equall in the angles at the 
baſe. But the angle az 0, isa right angle : Therefore the an- 
glee xa, ſhall be a right angle. And therefore the right line 
ex, by the 13 < 1), 1s perpendicular to 4 94 

Thes much of the Secants and Tangents ſeverally : It fol- 
loweth of both kindes joyntly together. ' 


27 if of two right lines, from 'an aſſigned point 
without, the firſt doe cut a periphery unto the concave, 
| 8he 
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the other ao touch the ſame; the obleng of the ſecant, and 
of the outtey ſegment of the ſecant, w equall to the qua- 


arate of the tangent : and if ſuch alike oblong be equall 
to the quaarate of the 8ther, that ſame other doth touch 


the periphery : 36,aud 37.Þ tij. 


If the ſecant or cutting line do paſſe by the center, the 
matter is more caſte and as here, Let a, cut; Andas, touch; 
Theoutter ſegment is 40, and thecen- + : 
ter #, Now # ,ſhall be perpendicular to | 
the tangent 47, by the 20, e: Then by 
8 e x11, the oblong of ea, and ao, with 
the quadrate of 4 », that is, ofs , is 
equall to the quadrate of a #, that is, 
by the 9exij, tothe quadrates of 45, 
and? #, Take s #,the common quadrate: 
The ReRangle ſhall be equall to the 
quadrate of the tangent, 

If the ſecant doe not paſſe by the cen- © 
eer.as1n this figure,the center »,found by the 7 e,z#, ſhall be 
by the 20 e perpendicular unto the tangent 4#3 then drayy 
# 4,and vo, and the perpendicular hal- S 
ving oe, by the r0e, Here by the 8c 
x11), the oblong of a e, and ao, withthe 
quadrate 9 y,1s equal tothe quadrate 4 y:. 
Therefore y.,», the common quadrate 
added, the ſame oblong, with the qua- 
drates 9 y,and ys, that is by the ge xij, 
with the quadrate o #, is equall to the 
quadrartes 4 y, and « y, that 1s, .by the 
ge xij, to #, that is, againe, to a7, awd 
8 #, Laſtly, let#r, and 5x, twoequall ' 
quadrates be taken from each,and there wil remaine the ob- 
long equall to the quadrate of the tangent. ; 

The converſe is likewiſe demonſtrated in this figure. Ler 


the Rectangle of ae, and ay, be equall tothe quadrate of 45. 
| O 3 J 


| 
\ $ 
; 
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I fay;that=; doth touch thecircle, For a. 
let, by the 26e, 40 the tangent be 
drawne : Item leta , #7, and # 0 bee 
drawne. Here the oblong of e a, and 
@ y, is equall to the quadrate of 4 o, by 
the27e: And tothe quadrate of az, | 
by the grant, Therefore az, and 40, are 1 
equall. Then is #0, by the zoe, per- 
pendicular to the tangent. Here the 
triangles 4 #0, and 4 #7, are equilaters : 
Andby the 1 e vij, equiangles. But the &>— 
angle at vis a right angle: Therefore alfo aright angle. 
and equall to it isthat at z, by the 13 e iij, wherefore az is 
perpendicular to the end of the diameter: And, by the 19 e, 


'1t toucheth the periphery, 


Therefore 
28. eMlltangents falling from the ſame point are 
equall, 


Or, Touch lines drawne from one and the ſame point are 
equall : H, : 


Becauſe their quadrates are equall, to the ſame oblong. 


And 
29. Theoblongs made of any ſecant from the ſame 


point, axd ofthe outter ſegment of the (ecant are equall 
betweene themſelves. Camp. 36piij. 


Tke reaſon is becauſe to the ſame thing, And 


30. Totworight lines given one may ſo continue or 
joyne the third, that the oblowg of the continued and the 
continuation may be equall tothe quaarate remaining. 
Vitellio 12 7 ! Boll 

As inthe firſt figure, if the firſt cf the lines given be eo, 
the ſecond 7 a; the third o 4, | | 


Now are we come to Circular Gromerry, that is to the 
Geometry of Circlesor Peripheries cut and touching one 
another : And of Right lines and Peripheries. 

£ 31-7f 
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31. If peripheries doe either cut or touch one another, 


they are eccentrickes : A nd we doe cut one anither 
in two points onely, and theſe by the touch point doe con. 
tinue their diameters, 5.6. 10,lly 12 þ 77» 

All theſe might well have beene asked:But they have alfo 


their demonſtrations, ex impoſſib4/3, not very difficult, 
' The firſt part is manifeſt, becauſe the part ſhould be equall 


to the whole, it the Center were 0 
the ſame to bcth,asa. For two raies {47 
are equall to the common rate 49; | 

And therefore ae and 47, that 1s, 

the part and the whole, are equall 

one to another, 

The ſecond part is demonſtrated as the firſt: For other- 
wiſe the part muſt be equall to the +4 
whole, as here 4 e and az, the rates 
of the leſſer periphery; And 4 e, 
and 4 9, the raies of the greater are 
equall. Wherefore 4z, ſhould be 
equall to 4 9, the Part to the 
whole, : ug 

; If the Peripheries be outwardly 
contiguall, the matter 
15 more caſte, and by 
the judgement of Ex- 
clide it deſerved not a 
demonſtration , as 
here, 

The third part is apparent 
out of the firſt: Otherwiſe 
thoſe which cut one another 
ſhould be concentrickes, For, 
by the 7e, the center being 
tound : And by the ge, three 
rightlines being drawne from 


the center unto three pointsof 
| O 4 the 


S228 5% av, 
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the ſe&ions, the three raies muſt be equall, as here. 
The fourth part is demonſtrated af- 
ter the ſame manner : Becauſe other- 
wiſethePart muſt be greater then the 
whole. For let the right line 4 e 2 0, be 
drawne by the centers 4 ande: And 
[ct the particu'ar raies bee #, anda, 
Here two ſides # e, and e a, of the tri- 
angle # ec 4, by the ge vy, are greater 
than# 4: And therefore alſo then 4 0 ; 
Take away ae, the remainder # e, 
ſhall be greater than eo, But ez18e- 
quall toe #, Wherefore e + is greater than # 0, the part, than 
the whole. 

The ſame will fall out, \ 
if the touch be withour, 
as here : For, by the ye 
vJ, eaand a, are greater 
than ze, But eo andz x, 
are equall to. ea, andz 4, 
Wherefore e o, and z x, 
are greater than ze, the 
parts than the whole. 

Of right lines and Pe- 
ripheries joyntly the rate 
is but one, 


32. If inſcripts be equall, they doe cut equall peri. 
pheries : And contrariwiſe, 28,29 piij. | 


O_ : oe ——_— of the ſame circle or of equall cjr- 
cles beequall, they doe cut e ipheries : 
wet” fl , they quall peripheries : And contra- 

Orthus ; IF lines inſcribed into equall circles or to the 


amebe equall they cut equall peripheries : And contrari- 


wile, ifth St 
iow wh ey doecnt equall peripherics, they ſhall them- 


equall ; Schoney, 
The 
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' The matter is apparent by congruency or application © ax 


here in this example, For let the circles agree, and then 
ſhall equall inſcripts and peripheries agree. 

Except with the learned Rodxlphus Snellins, you doe un- 
derſtand aſwell rwo equall peripheries to be given, as two 
equall right lines, you ſhall not conclude two equall ſea&t- 
ons, and therefore we have juſtly inſerted of the ſame, or of 
equall Circles, which we doc now ſee was in like manner 
by Lazarus Schonerns. jo 


———_— 


The ſixteenth Booke of Geometry, 
Ofthe Segments of a Circle. 


t. ASegment of a Circle is that which is compre. 
bended ontterly of a periphery, and innerly of ar. ght 
line. - | . 


He Geometry of Segments is common alſo to the 
T; heare : But now this ſame generall is hard tobe de- 
clared and taught: | And the ſegment may be comprehended 
within of an oblique line either ſingle or manifold, Buthere 
we follow thoſe things that are uſuall and commonly'recei- 
yed, Furſt therefore the generall definition is ſer form, 

OF 
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for the mors caſie diſtinguiſhing of the ſpecies and ſeverall 


kindes, $ | 
2. Aſegment of a Circle iseither a ſeeionr, or a ſc. 
(tions | 

Segmentum 2a ſegment, and Sectio a (e&Xion, and Setlor a 


ſeRour,are almoſt the ſame in common acceptation,but they 
ſhall be diſtinguiſhed by their definitions. 


3. A Seftour is a ſerment innerly comprehendcd of 
two right lines, making an anglein the center, which is 
calledan anzle in the center: As the periphery is, the baſe 
of the ſeftour, 9 dijj. 

As 4et 18 a ſetour, Here a 


ſefour is defined, and his right 
lined angle, is abſolutely called 
The greater Settowr, which not- 
withſtanding may be cut intotwo 
{cFours,by drawing of a ſemidia- 
meter, as after ſhall be ſeene in 
the meaſuring ofa ſeion, 


4+ An angle in the Periphery is an angle compre- 
hended of two right lines inſcri- 
bed, andjoyntly Rakes or mee- 
ting in the periphery. $ 4 iij. 
- This might have beene called 
The Settour inthe Seriphery,to Wit, 
comprehended innerly of two 
rtght lines joyntly bounded in the # 
periphery; as here ae 7. 


eP 


5. The angle inthe center, is double to the anzle of 
the periphery ſtanding upon the ſame baſe, 20p ii]. 


The variety of the example in Exciid is threefold and yer 
the 
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the demonſtration is but one and 
the ſame: As hereeazi, the an- 
ele inthe center, ſhall be prooved 
to be double to e 97, the angle inthe 
periphery, the right line 0 # cutting 
itinto two triangles on each fide 
equicrnrallz And, by the 17 e v3, at 
the baſe equiangles : Whole don- 
bles ſeverally are the angles, e a, 
ofeoa:; Andian,of i64, For ſeeing it is equall tothe two 
inner equall -betweene themſelves - the 15 e vj; it ſhall 
be:the double of one of them. Therefore the whole e a5,is the 
double of the whole 2 97. 

The ſecond example is thus of the K 
angle in the center 'ae7: Andin the 
periphery « 0i. | Here the ſhankes 
eo,and et, by the 28ec li1z, are e- \\ 


quall: And by ther7 e vj, the an- 
glesato andz areequall : To both | 
which the angle'in the center is e- L— 

quall, by the 15 e vj, Therefore it - 

15 double of the /one, 

The third example is of the angle in thecenter, ae z, And 
inthe periphery 403, Let the diametcr beoe#, Herethe 
whole angle ie #, by the 15 e v j, | 
15equall to the! two inner angles 
eo, and e3o, which are equall one 
toanother, by 'the 17 evj: And 
therefore it is double of the one, 
Itemthe particular angle 4 e'#,' is 
equall by the 15 e vz, to the angles 
eoa,andeao, equall alſoone to a- 
nother, by:the/ 17 e vj, Therefore -4/ TH USER 
the remainder |ae 3, is the double of the other #04; +q the 
periphery. N34 2,07 3:04 Ltd vThietelbre 


6. Tftheanzle inthe periphery be equall tothe an« | 
ole 


| 
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le in the renter, it is double 10it in baſe. 484 contra: 


This fooweth out of the former element: For the 
angle in the center is double to the angle in the periphe- 
ry (tanding upon the ſame baſe : Wherefore if the angle jn 
the periphery be tobe made equall to the angle in theren-' 
ter, his baſe 18 to be doubled, and thence ſhall follow the c« 
quality of them both: S. 


7; The angles in the centey or periphery of equall 
circles, are as the Peripheries are upon which they doe 
mnſiſt: And contrariwiſe. 6 33 p vj,and 26,27p il. 


\_ Here is adouble proportion with the periphery un- 
derneath, of the angles in the center: And of angles in 


the periphery, But it ſhall ſuffice to declare it inthe angles 
inthe center, | 


ES, 


Firſt therefore let the Angles inthe center 4 es, and ox y, 
be equall : The baſes az, and o y, ſhall be'equall, by the 11 e 
viz: And theperyipheries« z, ando y, by the 32cxv, ſhall 
likewiſe be equall, Therefore if the angles be unequall, the 
Pcripheriesl;kewiſe ſhall be'equall; , 
> The ſame ſhall alſo be true of che Angles in the Periphety, 


. The Converſein like manner istruc ; From whence fol- 


loweth this conſe&ary: Therefore 
| 6. As 
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8, As the ſetfour is unto the ſettour, ſo is the angle 
@nto the angle: And Contrariwiſe. Bd 
And thus much of the SeRour. 
9. A ſection is a ſepment of acircle within coprehended 


of one right line, which is termed the baſe of the ſettion, 
As here, ae z,and oy, and 1, are fetions. (e) 


w 


FR | 
"if; £1 F* 
2 on ſq 
& 1 9 —_ 


Io, A ſetion is made up by finding of the center. 


The Invention of 
the center was mant- 
feſt at the 7 e xv:] And 
ſo here thon ſeeſt a 
way to make |up a 
Circle , by the 8 Cc 
XV, | 


1r Theperiphery of a ſeftion is divided into two e- 
guall parts by a perpenaicular dividing the baſe into tw o 
equall parti. 20.P 11]. 

Let the periphery of the ſeRjon 4 96, to be halfed or cut 
into two equall parts. Let the baſe ae, be cut into two equall 
parts by the pendicular ; o, which ſhall cut the periphery in 
o, I fay, that 4 o, and ve, are 
biſegments. For draw two 4 
right lines 40, and ve, and 
thou ſhalt have two tri- 
angles at 0, and ez 0, equila- 
ters by the 2 evij. There- @ 
fore the baſes 4 o, and oe, arc 


_ 


WOW Bs 
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<quall :* And by the 32.e xv. equall peripheries to the ſub. 
teniſes. \ {gta 

Here Eucliae doth by congruency comprehende two pe- 
ripheries in one, and ſo. doe we comprehend them, 


12 CA» angleina ſeitions anangle comprehendcd 
of two right lines joyntly boundedin the baſe and in the 
periphery joyntly bounded 7 di). 

Or thus : An angle in the ſeQion, is an angle comprehen- 
ded under two right lines, having the ſame tearmes with the 
baſes,and the termes with the circumference: H, Asa oe, 
in the former example. 

13 The angles in the ſame ſeftion are equall,11,p ii). 

Let the ſeRtion be ea#o, And in | 
It the angles at a, & #: Thele are e- 

quall, becauſe, bythe 5 e, they are 
the halfes of the angle e y o, in the 
center : Orelſe they are equall, by 
the 7 e,becauſe they infiſt upon the 
{ame periphery. 

Here 1t 1s certaine that angles 

in a ſcion are indeed angles in a 
periphery, and doe differ onely in baſe, 


14 The angles in oppoſite ſeitions are equall to tws 
right angles, 22.p11. | 

For here the oppoſite angles at a, 
and, are equall to the three angles 
of the triangle e 07, which are c- 
quall to two right angles, by the 
Izevj. For firſt 7, 1s equall to it 
felfe : Then 4, by parts is equall to 
the two other, For e 4 z,is equall to 
©0:, and? 490,to vez, by the 13'e. 
Therefore the oppoſite angles arc 
equall totwo right angles, 
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The reaſon or rate of a ſeion is thus : The {imilitudedoth 
_ follow. Nh | Wo 

15 1fſedtions doe receive( or containe) equall angles, 


they are alike E 10. diij, 
As hereaes, and o# y, The triangle here inſcribed, ſee- 


ZANLN 


ing they are equiangles, by the grant ; they ſhall alſo bea- 
like, by the12e v1j, 

16 If like ſettions be upon an equall baſe, they aree- 
quall : andcontrariwiſe. 23,24+Þ!ij. 

In the firlt figure,ler the baſe be the ſame. And if they ſhall 
be ſaid to unequall ſeftions ; and one of them greater than 
another, the angle in that « oe, ſhall be leffe than the angle 
aie, in the lefler ſetion, by the 16 evj. which notwith- 
ftanding, by the grant, is equall, 


In the ſecond feure if one ſe&ion be put upon another, it 
will agree with it - Otherwiſe againſt the firſt part, like fe- 


Rions upon the fame bafe; ſhould not be equall, Bur con» 
gruency 1s here ſufficient. 

' By. the former. two propoſitions, and by the ge xv. one 
may finde a ſeQion like unto another aſſigned, or elſe froma 
circle giyen to cut/off one like unto 1t. : 


17 An. 
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17 An angle of a ſeition is that which is compre- 
hended of the bounds of a | 


- Aghereea;: Andein. 


Q - 


18 4 ſettion ts cithey a ſemicircle : or that whichis 
unequall to a ſemicircle, 
A ſeRion 15s two fold, a ſemicircle, to wit, when it 1s cut 
by the diameter ; or unequall to a ſemicircle, when it is cut 
by a linelefler than the diameter, £ 


19 Aſemicircle i thehalfe ſection ofa circle. 
Or it 1s that which is made the diameter, 


Therefore 

20 A ſemicircle is comprehended of a periphery and 
the diameter 18 dj. | 113 
As 4e1,1s a {emicircle: > "q , 


The | other ſections, as * WE > 
oy4, and ven, are une- O- U 
quall ſeftions : that grea- 

ter; this leſſer. a — 


21 The aneleinaſe. 
micivcle ts a rioht an- 
4 bs; 


gle: Theangle of a ſe- || k 
micircle is leſſer than a veflilineall right angle: But 4 
greater than any acute anzle : The angle ina greater ſc- s 


ction is leſſer than a right angle: ofa greater, it w 4 | 
re ater. In aleſſer it is greater ; Of 4 leſſer, it is leſſer, © 
© 31.4104 16. 1]. F- 


Or thus : The angle in a ſemicircle 15a right angle, the an- 
gle of a ſemicircle islefle than arightrightlined angle, bur 
Vþ WS ..- 
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oreater than any acute angle : The angle inthe greater ſe&i® 
h lefle than 1 right angle : the angle of the greater ſetien 
is greater thanaright angle : the angle in the leſler ſeftion 
1s greater than a right angle, the angle of the leſſer ſcion, 
is leſſer than a right angle : H, 

There are ſeven parts of this E- 
lement : The firſt is that The angle 
54 4 ſemicircle ts a right angle t as in 
@e5; Forif the ray oe, be drawne, 
the angle 4 e#, ſhall be divided in- 
to two angles 4 e o, and 9e5,cquall 
to the anglese 4 v, and e530, by the 
17e vj, Therefore ſeeing that one 
angle is equall to the other two, it | Wo 
15a right angle, by the 6 e viij, Arifotle faith that the angle 
ina ſemicircle isa right angle, becauſcit is thehalfe of tws 
rightangles, which 1s all one in effeR. F 
The ſecond part, That the angle of a 
ſemicircle is leſſer than a right angle ; is 
manifeſt out of that, becauſe it is the 
part of a right angle. For the angle of 
theſe micircle 4 ze, is a part of the re- | 
- lineall rightangle «2 #. 

The third part, That 1t is greater 
than any acute angle ; 18 manifeſt out 
ofthe 23.E xv, Forotherwilſe a tan- 
. gent were not on the ſame part one 
onely and no more. 

The fourth part is thns made manifeſt : The angle at #, in 
the greater ſection 4 e5, 18 leſſer thana rightangle ; becauſe 
it is1n the ſame triangle 4e 5, which at 4, 15 right angle. And 
if neither of the ſhankes be by the center, notwithſtanding 
OO may be made equall to the aſſigned inthe ſame. + 

ON. | | 
The fifth is thus : The angle of the greater ſeftion # 44, is 


x 


greater than a right angle ; becauſe it containeth 2 right- 


_ cmqy * 


angle, P 5 Ihe 
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The (ixth.is thus, the angle 490, ina leſſer ſcion, is grea- 
ter than a right angle, by the 14 ex v3. Becauſe that which 
is in the oppoſite ſeion, is leſler thana-rightangle., 

The ſeventh is thus. he angle e4, 1s lefler than a right- 
angle : Becauſe it is part of a rightangle, to wit of the out- 
ter angle, if i a, be drawne out at length 

And thus much of the angles of a circle, ' of all which the 
molt effeAuall and of greater power and ule is the angle ina 
ſemicircle,\ and therefore it-is not without cauſe to often 
mentioned of Ariſtotle, This Geometry therefore of Ariſto» 
tld let us ſomewhat more fully open and declare, For from 
henceUe ariſe many things. 

Therefore 

' 22 If two right lines jointly bounded with the d1a- 
meter of a circle, be jointly boundedin1he periphery ,they 
doe make a rizht angle. 


Or thus ; If tworight lines, having the ſame termes with 
the diameter, be joyned together 1n one point, of the cir» 
comference, they make a right angle. FH. | 

This corollary 1s drawne out of the firlt part of the tormer 
Element, where it was {aid, that an angle ina ſemicircle is a 


right angle, 
\, . . And 
23 Tfaninfinite right line be cut ofa periphery of an 
extcrnall center, in a point aſſigned and contingent, and. 
the diameter be drawne from the contingent point, 4 
right line from the point aſſ,gacd knitting it with the 
arameter, ſhall be perpendicular unto the infinite line 
Tven. ad 2th 
"Ter the infinite right Hnebe' ae, from: yhole point 4; a 
perpendicnlartsroberaiſed,” '. - 
The right, line” 4, let, ir be, cut by the periphery «er, 
( whole center 0, is our of the affigned 4e,) and that inthe 
Pont 4, and 2 contingent point, asin ©: And frome, terrhe 
| [ -4.19 | dtamerer 
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diamiter bee #7: The right line 43, 
from, the point given, knitting it  - //- 
withthe diameter # 9 e,ſhall be per». -/:f 

pendicular upon the- infinite line 
ae; Becauſe with the faid infinite, 
it maketh an angle in a ſemi- 


circle. ” " a®X&xix hr, 
| And ES 


24 1f 4 right line from a point given, making ana- 
cute angle with an infimte line, be made the diameter of 
ape riphery cutting the infinite, a right line from the 
point aſſigned knitting the ſegment, ſhall be perpendi= 


cular upon the infinite lint, 


As in the ſame example, having an externall point given, 
let a perpendicularunto the infinite right line 4 e, be ſought ; 
Letthe right line 4 0.c, be made the diameter of the periphe- 
ric ; and withall let it make with the infinite] right line gi- 
yen anacute anglein e, from whole biſe&ion for the cen- 
ter, let a periphery cut the infinite, &c. 


1 F NT And 


25 If of two right lines, the greater be made the dia- 
meter of acircle, andthe leſſer jointly bounded with the 
greater and inſcribed, be knit together, the power of 
the greater ſhall be more than the power of the leſſer by 
the quadrate of that which knitteth them both together, 


4413 Pex. | 


As in this example ; The 
power of the diameter 4 , 1s. 
greater than the power of 
e s, by the quadrate of as. 
For the triangle ae z, ſhall be 
a recangle :; And by the ge | 
x ij. 4e,the greater ſhall be of P 2 ' © power 


the lines given. This e o, ſay 


WW” G—  _— 
- 
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power equall tothe ſhankes, Our of an angle in a'ſemiz 
circle Euclide raiſeth two notable fabrickes; to wit, the in» 


vention of a meane proportionall betweene two lines: gi 


ven: And the Reaſon orrate in oppoſite ſeftons. The gee - 
»eſis or invention of the meane proportionall, of which we 


heard atthe 9 eviy. is thuss |» 


# « 


26 Ifa right line continued or continually made of 
two rizht lines given, be made the diameter of a circle, 
the perpendicular from the point of their continuation 


"wntr0 the periphery, ſhall be the meane proportional bes 
tweene the two lines given, 13 p vj. \B&K? 
- \ Asforexample, letthe aſſigned right lines be a e, and ej 

0 iþ 


% 


of the which 4 e 5, is continu- 

ed. Andlert e o, be perpendi- | 
cular from the periphery 40, 

unto e, the point of continna- 

tion or joyning together of —;—— "= 
T, ſhall be the meane proportionall : Becanſe drawing the 
right lines 4 0, and zo, you ſhall make a reangled triangle, 


| ſeeing that 495, is an angle in a ſemicircle : And, by the 


9e v115..0e, ſhall be proportionall betweene ae, and ez. 
. So if the (ide of a quadrate of 10, foote content, were 
ſought ; letthe ſides 1, foote and io, foote an oblong equal 
to chit ſame quadrate, be continued ; the meane proportio- 
nall'ſhall be the ſide of the quadrate, that is,the power of it 
ſhall be.10.'foote, The reaſon of the. angles in oppofite fe- 
Rions doth follow, 3 BW 


27 Theangles in oppoſite ſetions are equall in the 
alterne angles mage of the ſecaxt and touch line. 32. 
P 7ij. 

_ Ifrhe ſeRions be equall or alike, then are they the ſeQi- 
ons of a ſemicircle, and the matter is plaine by the 2 1 e« But 
if they be unequall or unlike the argument 0 demonſtratio 
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is indeed fetch'd from the 


angle in a ſemicircle, but by _ _ 
the equall or like avgle of the - ai TB. 


tangent and end of the di- J 
ameter, / | 
As let the ynequall feit- FL ICIS 


ons be ezo, and eao; the 

tangent letit be #ey; And | = 
the angles in the oppoſite ſetions, e 4 9, and e#0, I ſay they 
are <quall in the alterne angles of the ſecant and touch line 
oe y,andoe x, Firſt that which is at a, is equallto the al- 
terne 9e y : Becauſe alſo three angles oe y, oe 4, and 4 ew, 
are cquall to two right angles, by the 14.ev, Vnto which 
alſoare equall the angles in the triangle 4e 0, by the 
13evj. From three equals take away the two right an- 
glesa#e, and40e : ( For ave, isa rightangle, by the 21 e x 
becauſe it is ina ſemicircle : ) Take away alſo the common 
angleaeo: And theremainders e 40, and oe y, alterne an- 
gles, (hall becquall, 

Secondarily, the angles ata, and :, a 

are £quall to tworightangles, by the 
14,e: To theſe are equall both o ey, 
and oe x. But e 4 0, 1s equall tothe al- 
terne 9c y, Therefore that which is at 
z, 1s equall to. the other alternc oe x. 
Neither is it any matter, whether the 
angle at 4, be at the diameter or not : 
For that is onely aſſumed for demon- 
ſtrations ſake:For whereſoever itis,it 
isequall, to wit, in the ſame ſcion, And from hence is the 
nerng of a like ſeMon, by giving a right line to be ſub- 
tended, 


Therefore 


28 1fattheend of a rieht line given a vight lined 
anzle be made equall to an angle given, and from the 
AERIE Bb + 85 5gppe 
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| zoppe of the angle now made, a perpendicular nntothe 0. 
[38 ther ſide do meete with a perpendicular drawn from the 
s # midaeſt of the line given, the meetingqhall bethe centey 
ul - ofthecircle deſcribed by the equatled angle, in whoſe op. 
'Þ | poſite ſeition the angle upon the line given ſhall be made 
ul equall tothe aſſigned? 33 piije = exp 


| 1 This you may make triallof in thethree kindes of angles, 
M1 all wayes by the ſame argument : as here the angle given ig 
Wt! | # : The right line grven ez: at the ende, the equalled angle, 
Wl! I se0; The perpendicular to the fide eo, let it bee # : Buy 


from the middeſt of the line given let it be y#. Here #, 
ſhall be the center deſired, ara from hence one may make 
a ſe&ijon upon a right line given, which ſhall receive a re- 
Qilineall angle equall toan angle affigned, _ 


Fi And 
29 If theangleof the ſecant and tonch line be equall 


| toanaſſignedrefilineall angle, the anglein the oppoſite 
 feftion ſhall likewiſe be equall by the ſame, 5hape+ 5 
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Asin this figure underneath. And from hence one may 
itomacircle giyen cur off a ſeRion, in which there is an' 
angle. 
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angle equall to the aſſigned, 
Aiet the angle given os : = 
And the circle e5o0, Thou | 
muſt make at the pointe, 
of the ſecant e o, and the tan- 
gent y #, an angle equall to 
the aſſigned, by the 11 e1ty. 
ſuch as here is 0e#:; Then 
the ſeftion 90ers, ſhall con- Y e 4 
taine an angle cquall to the 

aligned, 


SI 
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Of Geometry the ſeventeenth Booke, 
Of the Adſcription ofa Cirdle. ' * 
and Triangle. 1 


H Itherto we have ſpoken of the Geometry of Reili- 
neall plaines, and of acircle : Now followeth the 
Adl\cription cf both : This was generally defined in the firlt 
book 12 e. Now the periphery of acircle isthe bound therof. 
Therefore a re&ilineall 1s inſcribed into a circle, when the 
periphery doth touch the angles of it 3 d 11. It is circumſcri- 
bed when it is touched of every ſide by the periphery;4 d 11. 


1.If a redilineall aſcribed untoa circle be an equilater, 
it i equiangle. 


Ofthe inſcript it is manifeft; And that of a Triangle by 
it ſelfe : Becaule if it be equilater, it is equiangle, by the 
19e vj. Butin a Triangulate the matter is to be prooved by 
demonſtration, As here, if the inſcripts 9 #, and - y, be c= 


quall, then doe they ſubtend equall peripheries, by the 32_- | 
P 4 ExV 
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exv. Then if you doe omit the 
periphery in the middeſt be- 
eweene them hath, as here # y, 
and ſhalt adde 03e s the remain- 
der to each of them, the whole 
0:es y,(ubtended to the angle at 
#: And #ote-s'\, {ubtended to 
the angle at y, ſhall be equall. 
Therefore the angles in the pe- 
riphery, inſiſting upon equall pe- 
ripheries are equall. . 
Ofthe circumſcript it 1s ikewiſe true, if the circumſcript 
be underſtood to be a circle. For the perpendiculars from the 
center 4,unto the ſides of the circumſcript,by the ge xij,ſhal 
make triangles on each fide equilaters, &equiangls,bydraw- 
ingthe ſemudiameters unto the corners,as in the ſame exipte. 
2. It ts equall to axrrngs of equall baſe to the peri. 
meter, but of heighth tothe perpendicular from the cen- 
ter to thefide. (| 13+ 
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As here is manifeſt, bythe 8evij. For there are inone 
eriangle, three triangles of equall heighth. 

The ſame will fall out in a Triangulate, as here ina qua- 
drate:For here ſhal be made foure triangles of equall height. 

Laſtly every equilater reA1lineall aſcribed to a circle, ſhall 
be equall to a triangle, of bafe equall to the perimeter of the 
adſcript.Becauſe the perimeter conteineth the baſes of the 
criangles, into the which the recilineall is reſolved, 


3. Like reailinealls inſcribed intocircles, are one 
to another as the quadrates of their diameters, 1 p. 
x1 |. 
Becauſe bythe 1e v3,like plainshave a doub/ed reaſGof their 
homologall ſides. But in reilineals inſcribed the diameters 
are the homologall ſides, or they are proportional to their 


bomologall ſides. As let the like reangled triangles be a es, 
ando# y; Here becauſe acandox, are the diameters, the 


T 


Pm.” 


u S ; 


matter appeareth to beplaine ar the firſt ſight. Bat in the 
Obliquangled triangles, s e z, and « y, alikealſo, thediame- 
ters are proportionall to their homologall fides, to wit, « 3 
and « y. For by the grant, as se istor#:; ſois £5 tor y;. 
And x plenty the former, 45 thediametere aand #0, 
Inlike Triangulates, ſeeing by the 4 e x,they may be reſol- 


vedinto like triangles, the ſame will fall out. 
1a FY Therefore 


4 if 
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4. If it be as the diameter of the circle uw unto the 
ſide ofredtilineall —_— ſo the diameter of the ſe. 
cond circle be unto the ſide of the ſecond refilineall in. 

*ribed, and the ſeverall triangles of the inſcripts be a. 
like and likely ſutuate, the refilinealls inſcribedſhall be 
alike and likely ſttuate. 


This Euclide did thus aſſume at the 2 p xij, and indeed as 
it ſeemeth out of the 18Þ v3. Both which are conteined in 
the 23 eiiij. And therefore wealſo have aſſumed it, 

Adfcription of a Circle is with any triangte : But with 
a triangulate it is with that onely which 1s ordinate : And 
indeed ad(ſcription of a Circle 15 common to 4/7, 


5. 1f two right lines doecnt into two equall parts 
two angles of ay aſsigned vedilineall, the circle 
of the ray from their meeting perpendicular unto the 

fide, (hall be tnſcribeduntothe aſsigned reffilineall. 4 
and 8. pill]. 

As mthe 
Triangle a e 
5, lec the 
right lines. 
ao,and ex, 
halfe © the 
angles a and 
e:And from 
), *'their 4 $ & 
meeting, let 
the perpen- | 
diculars unto the ſides be yo, y*, y 5; 1 ſay that the center y, 
with theray y 9,07 y 4,07 y 5, 18 the circle inſcribed, by the 

17exy. Becauſe the halfing lines with the perpendicnlars 
{hall make equilater triangles, by the 2 e vij, And therefore 


the three perpendiculars, which - oy 
ters, (halle amor] ars, WIuch are the baſes of the equila 
| The 
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The ſame argument ſhall ſcrve in a Triangulate, 


6. If two right lines doright anglewiſe cut into two 
equall parts two ſides of an aſs1ened refilineall, the cir- 
cle of the ray from their meeting unto the angle, ſhall be 
circumſcribedunto the aſsi gned reftilineall, 5 piiij. 

As inthe former figures. The demonſtration is the ſame 


with the former, For the three rayes, by the 2e vij, are e- 
quall :. And the meeting of them, by the 17ex, is the cen- 


TED. 
And thus is the common adfcription of a circle : The ad- 


{cription of arcRilineall followeth, and firſt of a Trian=- 


gle. 

7. Iftwoinſcripts, from the touch point of agizht 
lize and a periphery,doe make two angles on each ſide e- 
quallto two angles ofthe triangle aſsignedbe knit toze- 
ther,they ſhallinſcribe atriangle into the circle gives, 
equiangulay tothe triangle givene 2p tit. 


Let the Triangle #e ; be given: And the circle o, mto 


which a Triangle equiangular to the triangle given, is to be 
inſcribed. Therefore let the 4 YN m 


right line « y 5, touch the pe- T 


riphery yr /: And fromthe 
touch y, let the inſcripts yr, 
and 7 /, make with the tan=- 
genttwo angles #y 7, and 
£1 7, equall to the aſſigned e— L 
angles ae3, and 4ze: And 
let them be knit together with the right line 7 /; They ſhall 
by the 19 e xvj, make the angle of the alterne ſegments e- 
all to the angles # r /, and yr /, Therefore by the 4 evij 
eeing that twoare equall, the other muſt needs be equall to 
the remainder. 
The circumſcription here is alſo ſpeciall. 


7 
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8 Iftwo angles in the center of a circle given, bee: 
quall at a common ray to the outter angles of atriangle 


given, right lines touching periphery in the ſhankes of 


the angles, ſhall circumſcribe 4 triangle about the circle 
given like to the triangle given. 3 þ in). 


Let there be a Triangle, and in it the outter angles 4 ez, 
and a0#; The Circleletitbeysr; And inthe center /, let 
the angles y/r, and 5/7; at the common fide /r, 
bee made equall to the faid outter angles 4 es, 
and 40 #. I ſay the angles a 
of the circumſcribed trian- 
gle, are equall to the angles: J/ \. / 
of tl triangle given, For '— 50s 
the foure inner angles of 
the quadrangle y /r »» are e- 
quall to the foure right an- 
ples, by the6ex: Andtwo 
of them, to wit, at y and r, ate right angles, by the conſtru- 
Aion: For they are made by the ſecant and touch line, from 
the touch point by the center, by the 20ce x v. | Therefore 
the remainders at /and »,are equall to two right angles:To 
which twoaezand ac oare<quall. But the angle at /, is e- 
quall tothe outter : Therefore the remainder >, is eguall to 
a eo, Theſame ſhall be ſayd of the angles a0e, and ao x, 


_—_— two being equall, thereſtat 4 and z, ſhall be e- 
quall, 


Therefore 


9. If a triangle be a reftangle, an obtuſanzle, a 
acute angle, the center of the circumſcribed triangle is 


78 the fide,out of the ſides, andwithin the ſides: And 
eonrariwiſe,5 6 iii. -n 


. As, 


e 
[a 
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As, chou ſeeſt in thele ire figures 'underneath, the cen 
xers, - 


ii 
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Of the adſcription of a 
{ Triangy tCe. "ry 


JS is the Adſcription of a. triangle - The adfcripti 
of an ordinate triangulare is now to be taught. And 1 frſd 


the common mas. -—q, m—_ -__ out of the former adſcrip- 
tion, , after this manner... 1111845 


I. If right lines as rouch ive In the angles 
ofthe inſcript ordinate Ain a rin unto: v.54 
cle circumſcribe a friangulate bomegeneall 70 LO 


bedtriangulate.. 


The examples ſhall be laid downe according as the ſpecies 
or ſeverall kindes doe come in order, The ſpecial infcrip 
tion therefore ſhall firſt be caught, and rhat by one 
which reiterated, as oft.as need ſhall require, may fill up the 


whole | periphery, Fox that Exc/ide did in the quindecangle 
ONE 
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one of the kindes, we will doe it inall the reſt, 


2. If the diameters doe-gut one another pight-angle. 
wiſe; 4right.line ſubttnded or drawne againſt the right 
anzle, ſhall be the ſide of the quadrate, e 6p 111). 


' As bere,. For the ſhankes of the | = 
angle are the-raies whoſe diame-/  M - OW 
ters knit rogerher ſhall make foure / 
T. | retanFled triangles, equall in 
J\\l ſhankes: And by the 2evij, e” RO 
l quall in baſes, Therefore the 
ſhall: inſatibe aquadrate, | -- | 
Therefore 


3. A quadratc inſcribed is the halfe of that which is 
circumſcribed, El AM W3 200 AHH 


oþ *4 £. i” ' 
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Becauſe the ſide of the circumſcribed (which here is e- 


uall to the diameter of the circle )-4s of power donble, to 
he fide of the inſcript;by rhe 9 e x ij. 
Ang 


nin 2be 2aT. ©: Signs s Jo noinqinth 4 oft 11 | 
1 p. X. tes Feat 7 thay #he halfe.afi the circamſeribed 


i\\F | Becauſe the circumſcribed quadrate, which is his double 
x is greater than the whole circle, Yy 
I . - For the infcribing of opher multangled odde-{ided figures 
9h) we muſt needes nfe'the heipe of 'atriangle, each of whoſe 
we | angles at the baſe 1s mamfold to'the other: In a Quingaan- 

+4 gle firſt, that which is double unto the remainder, Jyhich is 
thus found. 


Dy ' 
—- 


i| 8 541 farioht line be cut pb ortiona ly, thebaſe of that 
\\ triangle "ay ſhankes ſhallbe equall:t9 "the whole line 
| | "Ys and the baſe to the greater ſegment of rhe ſame, ſhall 
| have each of the angles. #tthe baſt towble th the venin- 
* aer : 


The eighteeuhs Booke; 025 
der: And the baſe ſhall-bethe fide of the quinquangle 
inſcribed with the trianele into 4 circle, 10, and1in, 

Ht], ET I R 

e Here firſt thou ſhalt take for the fabricke or making of 
the Triangle, for the ray the righr line a e, by the z exit, © 
cut proportionally in 0 : A circle alſo ſhalt thou make upon 
the center 4, with the ray# e : rl then ſhalt thou by the 

6 e xv, inſcribe aright line equall t&+the greater {ſegment ; 
And ſhalt knir the ſame inſcripe” with the whole line cuc 
with another right line, "This Fang ſhall be your deſire. 
For by the 17 e v3z..the angles at the baſe e z are equall, fo 


that looke whatſoeve 15 prooyed of the one, is by and. by 


alſo prooved of the other, Then 
let 9: bedrawne; And a Circle, 


Yes 9.44 p<argequallbyths;1 7 6 Where 


- 4 


tnat 


C3 
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thatto both the angle «5 e isquall, it ſhall b# the double of 


ther of the equalls, _ | | 
But the bale e#, is the fide of the equilater quinquangle, 


For if two right lines halting both the angles of a triangle 


which's the dou- 
ble of the re- 
mainder, be knit 
together with a 
right line, both 
one 'to "another, 
and with the an- 
ples,ſhall inſcribe 
anrto a circle an e- 
quilater triangle, 
whoſe one {tide 

ſhall bethe baſe it ſelfe: As here ſeeing the angles 04, 20, 
40,854, 40,are equal in the periphery, the peripheries,by 
the 7 e, x vj, ſubtending them are equall : And therefore, 
by the 22 e, x v. the fubtenſes a e, ec 3, 30, 0x, # 4, are alſo c- 


quall. Now of thoſe five, one is 4 e. Therefore a right line' 


proportionall cut, doth thus make the;adſcription of a quin- 


quangle : And from thence againe is afforded a line propor- 
tionally cut, Ei 


6 If tworight lines doe ſubtend on each fide two an- 
gles of an inſcript quinquangle, they are cut proper tio- 
nally, and the greater ſegments are the fides of the ſaid 
inſeript 28, px ij. 


As here, Leta3, and es, ſubtending the angles on each 
fideaes3,ande ax: I fay, That they are proportionally cut 
in the point - : And the greater ſegments - #, and « #, are c- 
quall ro4 e, the fide of the quinquangle. For here two tri- 
angles are equiangles : Firſt 4 ez, and s a e, are equall by the 
grant, and bythe 2 ce, v ij, Therefore the angles 45e, and 


_ $4, re equall. Then«#3, and 476; arcequall * Becauſe the 


- e_—__ , 


angle 


\ 


 m—_ 
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angle at 4, is commonto both: There- 
fore the.other is equall to the remain- 
der, by the 4e, 7. Now, by the 12,e, 
Vij. as 5.4, is anto 4 e, that 18, aSby and 
by ſhall appeare, unto: ſo 18 e4,un- 
to 4 5 ; Therefore,by the 1 e,x1t1y, 72, u 
is cut proportionally in 5. But the 
Gdee a, is equall to5s: Becauſe both 
of them is <quall to the ſide e z; that 
by the grant, this by the 17,EzvJ. For 


a 


Q 


| theanglesat the baſe,ss e,and#e -, are Equall, as being in- 


deed the donbles of the ſame. For #5 e, by the 16.c v j. is e- 
quall to the two inner, whichare equall to the angle at », by 
the 17e vj.andby the former concluſion, Therefore it is the 
double of the angles 4es: Whoſe double alſo is the angle 
2: £4, by the 7 ec: xv3. inſiſting indeede upon a double peri- 
phery. 
And from hence the fabricke or conſtruction of an ordi- 
nate quinquangle upon aright line given, is manifeſt: 
| e* © 7 7: © NERO 
7 Tf aright line given, cut proportionall, be continu- 


Cd at each end with the greater ſexment, and ſixe 


peripheries at the diſtance of the line given ſhall meete, 
two on each ſide from the ends of the line given and the 
continucd, two ot hers from their meetings, right lines 
drawne from their meetings,c> the ends of the aſſigned. 


ſhall make an ordinate quinz 


quanele pon the aſſigned. | 


hw. 


Theexample is thus, 
8 nf the diameter of 4 
Circle circumſcribed about ; | 
4 quinquanzle be rational, 
it rs irrationdll unto the fide 
of the inſcribed quinquan- 
gle, e ITeP xl]. 


> 


———_— — 
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So before the ſegments of a right line proportionally cur 
were irrationall. | 
The other triangulates hereafter multiplied from the ter- 
nary, quaternary, or quinary of the ſides, may be inſcribed 
intoa circle by an inſcript triangle,quadrate,or quinquangle, 
Therefore by a ior. an there may be inſcribed a triangulate 


of 6. 12,2446, angles : By a quadrate, a triangulate of $. 
16,32,64.angles, By aquinquangle, atriangulate of 10, 20, 
40, 80.angles. &c. | 

9 The ray of acircless the fide of the inſcript ſexangle 
e15p 7141]. 

A ſexangle is inſcribed by an inſcript equilaterall triangle, 
by halfing of the.three angles of the {aid triangle : Burt it is 
done more ſpecdily by the ray or ſemidiameter of the circle, 
ſixe times continually inſcribed, As in the circle given, let 
the diameter be 4e ; And upon the center o, with rhe ray ze, 
rot 94.5 nad 410, be —_ 

ed: And from the points oand #, - a 
let the diameters ls oy, and #5; £5" 
Theſe knit both one with ano- 
ther,and alſo with the diameter | 
e, ſhall inſcribe an equilaterall ( 
{exang'e mto the circle given, \ NR 
whoſe ſide ſhal be equalto-theray 4; 4 
of the ſame circle. As e #, 15 equal DP; 
to # z,becauſe they both equall to Z 
the ſame ze,by the 29e, i115, There 
fore er#,is an equilater triangle : 
And likewiſe £0, isan cquilater.The angles alſo in the center 
arez* of one right angle : And therefore they are equall, And 
by the 14. ev, theangle 5 20, 18x, of two rightangles: And 
by the 15.ev.the anglesat the toppe are alſo cquall. Where- 
fore fixe are equall : And therefore, by the 7 e xvj.and 323.e, 
XV, all the baſes are equall, both betweene themſelves, and as 
was Even now made manifeſt, to the ray of the circle given. 
Therefore the ſexangle inſcript by the ray of a circle isan 

equilater: 


- 


= 


eel. Therefore 
10 Three ordinate ſexangles doe fill up 4 place. 
As here. For they are {ixe equilater triangles,1f you ſhal re= 


ſolve the ſexangles into fixe » 
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equilater : Andby the 1e xv! J . equiangled, 


triangls: Orels becauſe the an- 
gle of an ordinate ſexangle is | 
as much ag one right angle and 
=. of a right angle, 
Furthermore alſo no one ft- (2 

re amonelt the plaines doth 
[[lupa place. A Quinquane 
gle doth not : For three angles 
a quinquangle may make only 
3+. angles which is too little, And foure would make 4. 
whichis as much too great. The angles of a ſeptangle would 
make onely tio rightangles, and 5 of one : Three would 
make 3, and3,that is in the whole 4.5, which is too much, 
&e. to him that by induRtion ſhall thus make triall, it will 
appeare, That a plaine place may be filled up by three ſorts 
of ordinate plaines onely. And 


11 1/ 7i2ht lines from one angle of an inſcript ſex- 
angle unto thethird angle on each ſide be knit together, 
they ſhallinſcribe an equilater triangle into the circle 


given, 


- 
As here ; Becanſe the ſides ſhall be 
ſubrended to cquall peripheries : 
Therefore by the 32 e x v. they ſhall 
be equall betweene themſelves : And 
aine, on the contrary, by ſuch a like 
triangle, by halfing the angles, a ſexs 
angle is inſcribed, if 


' 12 The ſide of aninſcribed equilater triangle hath a 
2 treble 


n——_— f IS 
by, _— VR 5 i - 
* 5%. Aa "eto 
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treble power, unto the ray ofthe circle 12. p xj. 
* "As here, with 42, one ſide of the. triangle ae i, two third 
parts of the halfe periphery are im- FEE-F 
ployed:; For with one ſide one third 
of the whole e », is imployed : There- 
fore e #,, 13 the other third part, that is, 
the ſixth part of the whole periphery, 
Thercfore the inſcript e #, 1s- the ray 
of the circle, by thege. Now the 
power of the diameter 49, by the 
14C Xij. 18 foure times ſo much as 1s 
the power of the ray, that is, of ex ;_ 
And by a1.exvj,and9 e xij, 4c, and e#, are: of the ſame 
power; take away e#, and the fide ae, ſhall be of treble 
power unto the ray, 


T3 I1fthe ſide of a ſexanzle be cut proportionally, the 
greater ſegment ſhall be the ſide of the decangle. 
"1P app lib.s ca, 24, & Campans ad z pxiij® Let the ray 


& 0, or {ide of the ſexangle be cut proportionally, by the 3 e 
xii1j : Andlet ae, be equall to the greater ſegment. I ſay that 


 &@e, is the ſide of the decanple, For if 


it be morcover continued with the 
whole ray unto z, the whole a e 7, ſhall 
be by the 4e x111j. be cut proportio- 
nally :and the greater ſegment e :,ſhal 
be the ſame ray. For if the right line 
r-a,be cut proporttanally,it ſhall be as 
z 4,1$ unto e,that 1s to 9 4,to wit,unto 
theray: ſo 40,ſhal be rmto ae, There- 
fore. by thel 5c vij.the triangles #40, "bd 
and 0 4e,areequiangles : And the angle 0 e, is equall tothe 
angle o 34. But the angle #2, 1s foure times as creat as the 
angleaoe: forit is equall to the two inner at 4, ande, by 
the 15 ev j: whichare equall betweene themſelves, by the 
9ev.andbythe 17 evj. And therefore it is the doable” of 

q WW ae0, 
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« e 0, Which is the double, for the ſame cauſe, of a3 o, equall 
to the fame a ve, Therefore # - e, 15 the quadruple of the faid 
a0e, Therefore ae, is the quadruple of the periphery e as 
Therefore the whole  e a, 15 the quintuple of the ſame e g : 
And the whole periphery is decuple unto it. And the ſub- 
tenſe ae, 15 theſ1de of the decangle, Therefore 
14 1f a decanzle and a ſexanzgle be inſcribed in the 
ſame circle,a right line continued and made of both ſides, 
fhallbe cut proportionally, and the grbater ſeament ſhall 
be the ſide of a ſexanzle z and ifthe greater ſegment of 4 
right line cut proportionally be the ſide of an hexagon, 


the reſt ſhall be the ſide of a decagon. g.p x1). 
The compariſon of the decangle and fexangle with the 
quinangle followeth. | 7: 
15 1f a aecangle, a ſexangle, and 4 pentangle be i1- 
ſcribed into the ſame circle the ſide of the pentangle ſhall 
in power countervaile the ſides of the others. And if s 
right line inſcribed ds countervazle the fides of theſex ans 
zle and decangle,it ts the fide of the pentangle.,to.p x11. 
Let theſide ot the inſcribed quinquangle be ae : of the ſex- 
angle,ei: Of the decangle ao, 1 fay, theſide ae, doth in 
power countervaile the relt, For let there be twoperpedicu- 
lars: The firſt : 0,the ſecond 2 #, cutting the ſides of the quin- 
quangle and decangle into halves : And the meeting of the 
Gon perpendicular with the fide of the quinquanele let it 
be y. The ſyllogiſme of the demon- 
ſration 1s this : The oblongs of the 
ſide of the quinquangle, and the ſeg- 
ments of the ſame, are equall tothe 
quadrates of the other ſides, But the* 
quadrate of the ſame whole ſide, is e- 
quall to the oblongs of the whole, 
and the ſegments, by the 3 e, x11. 
Therefore it is equall to the quadrates 
of the other ſides, 
Q3 [et 
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Let the proportion of this ſyllogiſme be demonſtrated ; 
For this part onely remaineth doubrf! uil. Tterefore two tri= 
angles 4 7, and y e 3, are equiangles, having one common 
angleate: Andalſotwoequall ones a e, and e £y,thehaltes, 
to wit, of the ſame e 5s : Becauſe that is, by the 17 e,vj:one 
of the two equalls, unto the which e z 5, the out angle, is e= 
quall, by the 15 e.vj, Andthis doth infilt upon a halfe peri- 
phery. For the halfe periphery 4/ -, is equall.to the halte pe- 
riphery 47s: and alſo a!, is £quall to 47, Therefore the 
remnant / s, is equall to the remnant 7 - - And the whole r /, 
is the double of the ſame r 5 : And therefore e 7, 1s the douVle 
of eo: Andr 5, the double of o x. For the biſegments are ma- 
nifeſt by the 10 egxv. and the 11e, xvj. Theretore the pert- 
phery e 7 5, is the double of the periphery eo # : And there- 
fore the angle ec x, is the halfe of the angle ez 5, bythe 7e, 
xXvj,- Therefore two angles of two triangles are equal] : 
W herefore the remainder, by the 4e viz, is equall to the re= 
mainder. W herefore by the 1 2 e,vij, as the ſide ae, isro e 1: 
ſoises, toe y, Therefore by the 8 e xij, the oblong of the ex- 
treames is equall to the quadrate of the meane. 

Now let o y, be knit together with a ſtraight : Here a- 
gaine the two triangles 4o0e, andaoy, areequiangles, ha- 
ving one common angle at a: Anda 9p, and oe 4, therefore 
alſo equall: Becauſe both are equall to the angle at « : That 
by the 17 e,vj: This by the 2 ezv1iz: Becauſe the perpendicn- 
lar halfing the ſide of the decangte, doth make two triangles, 
cquicrurall, and equall by the right angle of their hanLes : 
And therefore they are equiangles. Therefore ase 4, is to 
a0: {018e4, toa y. Wherefore by the 8 e, xij. the oblong of 
the two extremes is equall to the quadrite of the meane : 
And the propoſition of the ſyilogiſme, which was to be de- 
monſtrated. The converſe from hence as manifeſt Exc/ide 
doth uſe atthe 16 p xitj. ; 


16. If atriangle anda quinquanele be inſcribed in- 
0 the ſame Circle at the ſame point, the right line in- 
ſcribed betweene the baſes of the both oppoſite tothe ſayd. 
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point, ſhall be the ſide of the inſcribed quindecangle.x16, 
p.711]. ' 

For the ſide of the <quilaterall 
triangle doth ſubtend $4 of the 
whole pheriphery. And twoſides 
of the ordinate quinquangle doe 
ſubtend 2 of the ſame. Now y--5 
is: Therefore the ſpace be- 
tweene the triangle, and the quin- 
quangle ſhall be the > of the 
whole periphery. 


| Therefore . 
17. If a quinquangle and aſexangle. be inſcribed 
into the ſame circle at the 7 rr point, the perie 
phery intercepted betweene both their ſfedes, ſhall be the 
#h;xtieth part of the whole periphery, 
As here, Therefore 
the inſcription of or- 
dinate triangulates, of 
a Quadrate, Quin- 
quangle, Sexangle, 
Decangle , Quinde-\ 
cangle 1s calie tobee 
performed by one (ide 
gfven or found, which 
reiterated as oft as 
need ſhall require,ſhal | 
ſubtend the whole periphery, 7», 4, A, C, c1319cxxit 
Campana pulſante pro. H. W. 


Q4 
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Of Geometry the ninteenth Booke.. 
Of the Meaſuring of ordinate 


Multangle and of a 
Circle, 


LN Vt of the Adſcriptton. of a Circle and aReAilineall is 

drawne the Geodeſy of ordinate Multangles, and firſt 
of the Circle it felfe. For the meeting of two right lines e- 
qually, dividing two angles is the: center of the circumſcri- 
bed Circle : From the center unto the angle is the ray: And 
then if the quadrate ofhalfe the ſide be taken out of the qua- 


drate of the ray, the ſide of the remainder ſhall be the per- 


nmprang by the 9e xij, Therefore a ſpectall theoreme 38 
ere thus made : 


I. CA plaine made of the perpendicular from the 
center unto the ſide, and of halfethe perimetcr, is the 
content of an ordinate multanele, 


As here; The quadrate of 10, the ray is 100, 1hequa- 
drate of 6, the halfe of the {ide r25is 36: And160, 36 is 645 
the quadrate of the Perpendicular, whoſe ſide 8, is the Per- 
pendicular it ſelfe, Now the * 
whole periphery of the Quin- 
quangle, is 60, The halfe >a 
thereof therefore is 30. And 2 40 
the produt of zo, by 8, is 
240, for the content of the 


{ayd qninquangle. - | a; 
The Demonſtration here al- © a 
| ſois of the certaineantecedenr | 


cauſe thereof, For of five tri- 12 
angles in a quinquangle, the 

plaine of the perpendicular, .and of halfe the baſe is one of 
them, as inthe former hath beene taught; Therefore five 


{\uch 
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ſuch doe make the whole qum- 
quangle. But that multiplicatt= - 
on; 1s a multiplication of the 
Perpendicular by the Perimeter 
or bout-line. 

In an ordinate Sexangle alſo 
the ray, by the ge xv11j, 1s 
knowne by the {ide of the ſex- 
angle.; As here, the quadrate of 
6, theray i$ 36, The quadrate 
of 3, tne haite of the fide, 1s 9-: 
And 36---9. are 27, forthe quadrate of the Perpendicular, 
whoſe (ide 5 = 1s the perpendicular it ſelfe, Now the whole 
perimeter, as you ſee, 1s 36, Therefore the halfe is 18, 
And the produ& of 18 by 5 is 93 + for the content of the 
ſexangle given. 
F LW in all ordinate Multangles this theoreme ſhall ſatiſ- 

e thee. 


2 The periphery ts the triple of the diameter and al.- 
moſt one ſeaugnth part of it. 
Or the Periphery contcineth the diameter three times and 
almoſt one ſeventh of the ſame diameter. That it is the tri- 
ple of it, fixe rates, (that is three 
diameters) about which the peri- 
phery, by the 9 e xvily, 1s circum 
{cribed doth plainely ſhew : And, 
therefore the continent is the grea- 
rer : Bur the exceſle is not altoge- 
ther ſo much as one ſeventh parr. 
For there doth want an unity of” 
one ſeventh :. And yet is the ſame 
exceſle farre greater than one eighth part. Therefore be- 
cauſe the difference was neerer to one ſeventh,than it was 
ro one eighth, therefore one ſeventh was taken, as neereſt 
unto the truth, for the truth ir ſelfe, + 


Therefore 


3 The 


4 


; | 3 54 "The ninteenth B ooke, 
8 3. The plaine of the ray, and of halfe the periphery i 


:the content of the circle. ah" 

| For here 7,;the-ray, of halfe the diameter 14, Multiply- 
| ing 22, the halfe of che pe- 4.4 

riphery 44, maketh the ob- 
| long 'I54, for the content 
| of the circle. In the diame- 
ter rwo oppoſite ſides, and 
| | likewiſe an the perime- 
i | | ter the two other oppoſite 
\ 8 \ ſides of rhe rectangle are 
vr conteined. Therefore the halfes of thoſe two are taken, of 
{i the which the re&angle is comprehended. 


And 


4. As 14 tsnnt0 11,ſo the quadrate of the diameter 
unto the Circle, 


For here 3 bounds of the proportion are given in potentia; 
The fourth is foend by the multiplication of the third by the 
ſecond, and by the Diviſion of the product by the firſt : As 
. here the Quadrate of the diameter14, is »96, The produ& 
of 196by 11 is 2156, Laſtly 2156 divided by 14, the firſt 
bound,g1veth in the Quotient 15 4,for the content of the cir- 
cle ſought. This ariſeth by an analyſis out of the quadrate and 
Circle meaſured. For the reaſon of 156, unto a 154; is the 
reaſon of 14 unto 11449 will appeareby the reduction of the 
bounds. 
Bl b This is the ſecond manner of ſquaring' of a circle taught 
\Y\i- by Exclide as Hero telleth us, but otherwiſe layd downe, 
| ''\ namely after this manner, 1f from the quadrate of the diame- 
1 | ter you ſhall take away Z- parts of the ſame, the remainder ſhall 
FN be the content of the Circle. As if 196, the quadrate be divi- 
vl ded by 14, the quotient likewiſe ſhall be 14. Now thriſe 14, 
1.10) are 42: And I96---42, are 154, the quadrate equall to the 
\1\1'" circle, 


Out ofthat ſame reaſon or rate of the pheriphery and dia= 
1} meter 
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meter ariſeth the manner of meaſuring of the Parts of a. 
circle, as of a Semicircle, a Seftor, a Sefion, both greater 
and lefler. And 


5. The pliineof the ray andone quarter of the pea 
riphery, is the content of the ſemicircle, 


As here thou ſeeſt : For 
the produdt of 7,the halfe of 
the diameter, multtplyed by 
1 1, the quarter of the pert- 
phery, doth make 77,for the- 
content of the ſemicircle, 

This may alſo be done by 
taking of the halfe of the 


circle now meaſured. 


ny 


And 


. The plaine made of the ray and halfe the baſe, s 
the content of the Seftor, 


Here are three ſefours, ae the baſe of 12 foote: Andes: 

in like manner of12 foote. The 
other or remainder #4 of 7 f, and 
3 of one foote. The diameter 1s 
0 foote. Multiply therefore 5, 
halfe ofghe diameter; by 6 halfe ? 
of the raſtandrheprodud 30, 
ſhall be the content of the firft 
{etor. The ſame ſhall alfo be 
for the ſecond ſeftour. Againe & 
multiply the ſame ray or ſemidi- 3 7 
ameters 5, by 3 £, the halfe of 

7 +, the produdt 18 + ſhall be the 

content of the third ſe-tor. Laſtly, 30-- 30-182 are 78 
3, the. content of the whole circle. And 


; 7. If 


ee i On EO I TEE —_— —— - 


os red 
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7. If triangle, made of two raies and the baſe of the 


ereater ſettion, be added unto the two ſeftors init, the 


whole ſhall be the content of the greater ſettion: If the 


' ſame be taken from his owne ſeetor, the remainder ſhall 


be the content of the leſſer. 


In the former figure the greater ſeftion is 4 ez: Theleſler 
1s 47, The baſe of them bothis as you ſee, 6, The perpen- 
dicular from the toppe of the triangle, or his heighth ts 4, 
Therefore the coptent of the triangle is 12. Wherefore 
30---30---I2,thatis 72,is the content of the greater ſe&ion 
aces, Andthe leſſer ſeRour, as yn the former was taught, is 


185, Therefore1$5----12, that 1s, 65, isthe content of 4 

r, the lefler ſetion. And 

8. Acircle of unequall iſoperimetrall plainess the 
ercateſt, | 


The reaſon is becauſe it is the moſt ordinate, and com- 
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orehendedof moſt bounds; ſeethe7, and 11. tlij- As the 
Circle 4, of 24 perimeter, is greater then any np 


figure, of equall pom to It, as the EVE 4 
che Triangle z, MASS | i 
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Of Geamen 'y 4s twentieth Books, 
—_ Ofa Boſled ſurface. 


2A boſſed ſurface is a ſurface which lyeth _e- 


| ty betweene his bounds, 
l, Jr is contrary . unto a Plaine bfls. ag Wee - heard at 


the 4.0 V+ 
e 4: LEP 


— — ” 
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Therefore 


A It-4 made by 


the turning about 
of an halfe circum- 


ference the diame- 


ter ftandeth ſtill, 
e14dx|. *11 
As here if than ſhalt 


conceive the ſpace 
betweene the .peri- 


phery and the dia- 


meterto be empty. 


i The twentieth Fooke, 
2, eA boſſed ſurface # either a ſpherical, or v4; 
rium { 
4. Af ſpheri. 
call ſurface 15 a boſ- 


fed ſurface equally 
' diſtant from the 
center of the ſpace 
incloſed. 


j / ; : 


fo 


5. The greateſt periphery in a ſphericall ſurface is 
that which cuttethit into two equall parts, 
Thoſe things which were before ſpoken of a circle, the 


ſamealmoſt are hither to bee referred. The greateſt peri- 
phery of a ſphericall doth anſwere unto the Diameter of a 


Circle, 


Therefore 


6. That periphery that is neerty to the zreateſt, is 
greater than that which is farther off : Andoneach 


ſide 
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= fide theſe two which are equally diſtant fpom the grea. 
|= reſt, areequall, © "Us, 


The very like -- 
unto thoſewhich 
are taught at the 
15,16,17, 18. E. 
xv. may here a- 
gaine be repea- 
ted : As here. 


7 Theplaine made of the greateſt periphery and his 


diameter « the ſpherical, 

So the plaine made of the diameter 14. and of 44. the 
greateſt periphery, which 18616. 
15 the ſphericall ſurface,So before 
the content of a circle was mea- 
ſured by a reQangle both of the 
halfe f hho and periphery, 
But here, by the whole periphe- 
ry and whole diameter, there is 
made a reQangle for the meaſure 
of the ſphericall, foure times ſo 
great as was that other : Becauſe 
by the 1 e vj. like plaines (ſuch as 


here are conccived'to be made _ _ 
of both halfe the diameter,and halfe the periphery, and both - 


of the whole diameter and whole periphery are in a doubled 


reaſon of their homologall ſides, Therefore 
8 A plaine ofthegreateſt circle and 4, is the ſphe.. 
ricall. 
nt. 


This conſeRarium is manifeſt out of the former —_ : 
n 


F: 9 4574s 1022. ſois the quadrate of the ajameter un- 
; #0 the ſphericall. . 
| or 
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For 5,and 22, arethe two leaſt bounds inthereaſon of the 
diameter unto the periphery : But in acircle, as 14, isto 11, 
ſo is the quadrate of the diameter unto the circle, The ana- 
logie doth anſwer fitly z Becauſe here thou multiplieſt by 
the double, and divideſt by the halfe : There contrariwiſe 
thou multiplieft by the halte, and divideſt by the double. 


Therefore there one ſingle circle is made; here the quadruple 


of that. This is, therefore the analogy of a circle and'{phe- 
ricall ; from whence arifeth the henuſpherical, the greater 
and the lefler ſefion. + | F 

And 


10 The plaineof the greateſt periphery and the ray, 
zs the Jemihherical, | 

As here, the greateſt periphery is 44- theray.7. The pro- 
Tyne of 44. by 7. that is, 398, is the hemiſphe- 
ricall. 


11 1f looke what the part be of the ray perpendiculay 


from the center unto the baſe of the greater ſeft1on, Il 


much the hemiſphericall be increaſed, the whole ſhall be 
the greater ſettion of the ſphericall : But if it be ſo much 
decreaſed, the remainder [hall be the leſſer, 


As in the example, the patt of © ' 
the third ray, that 1s, of +, 1s 
from the center : ſuch like part 
of the hemiſpherical 398,1s 13 2. 
(For .the 7, part of g08. is'44.' PZ 
And three times' 44. is 132.) |} 
Therefore 132, added to 308. do  \{{/ 
make 440.for the greater ſetion IJ 
of the ſphericall, And_ 132, ta- 
kenfrom'308. doe ſeave 146, for: 
the lefler ſeion of the ſame, 


12 Thevarium is aboſſed ſurface, whoſe baſe ic a pe: 


riphery, 
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riphery, the fide aright line from the bound of the topye,' 
ken rears yr 7 WEBS as voy , ry 

13 CAwvarium ts a conicall ora cylinderlike forme. ' 
14 4 conicall ſurface $-t 
w& that which from the pe- 
riphery beneath doth e. 
qually waxe leſſe and leſſe 


wnto the very toppe. 
Therefore 


15 1t is made by tny- 
ning about of the ſide a. 
\ bout the periphery be. 
weath, $ 


16 The plaine of the 

fide and halfe the baſe is 
the conicall ſurface; (F.Is 

As in the example next afors going, the ſide is-13, The 
halfg periphery js 15/5 : And the produdt of 15.5. by 13. is 
20443. for the conzeall ſurface, To which if you ſhall adde 
thecucleunderneath, you ſhall have the whole ſurface. 

17 A cylinderlike forme is that which from the pe- 
rYiphery underneath unto the upper one, | 
equall and parallell untoif, 1s equat- *« 


ty rai{ed, AT | 
"oY Therefore 


Gs # 8 ” 
18 1t is made by the turning of the 12S. 4 62 2 
fide about two equall and parallell pes. — 
Tipheries, [8 — 


| «hd TN 
12 The plaine of hts ſide and hetghth —_— 


s the cylinderlike ſurface, 
Et | £4 


TT ITE 
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As here the periphery is 22, as is gathered by the Dia. 
meter, which 1s 7, The heighth is,72., The baſe therefore is 
38.5, And 38.5by 12, are 462. for thecylinderlike ſurface, 
To which if you ſhall adde both the. baſes on each ſide, to 
wit, 38.5. twiſe, or 77, once, the whole ſurface ſhall be 


539- 


th Es 


Geometry,the one and twentieth Book, 
Off Lines and Surfaces in lolids, 


1 A. body or ſolid is a, lineate broad and high 
Ix. 


F Or length onely is proper to a line : Length and breadth, 
roa ſurface : Length breath, and heighth joyntly, be 
lou unto a body : This threefold | 
perteftion of a magnitude, 1s pro- 0 
per to abody ; Whereby wee doe 
underſtand that are in a body, not 
onely lines of length, and ſurfaces 
Df breadth;Cfor fo'x' body (konld 
conſt 6FHnes and furfaces. ) Bur - 
we do conceive a ſolidity inleneth, 
| breadth and heighth. Farevery part | 
of a body is alfo'a body; And therefare by a \ulid we doe une 
derſtand the body it ſelfe. As in the body a e +0, the lengths 
4 e: the breadth, ai, And the heighth, ao, 


2 The bound of a ſolid is a ſurface 2.4 xj. * 


* The bound of aline op point : and yet neither is a point | 
line, or any part of 4 line 


& 


| .* The bound of a farface is a line: 
And yet a line ignot a ſurface, or any part of a ſurface. 50 
now the bound of a body is a ſurface : And yet a ſurface is 


not a body, orany part of a body, A magnitnde is one thing; 


92 
3 4 
©&% 
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a bound of a magnitude isanother thing, as appeared at the 
5ej. * "1775: HR 
As they were called plaine lines, which are conceived ro 
be a plaine , ſo thoſe are named ſolid both lines and ſurfa- 
ces which are conſidered in a ſolid; And their perpendicke 
and parilleliſme are hither to be recalled from (imple lines, 
3 1farieht line be unts right lines cut ina plaine un. 
derneath, perpendicular in the common interſeition, it 
is ptrependicular to the plaine beneath: And if it be per- 
pendiculay, it is unto right lines, cut inthe ſame plaine, 


perpendicular inthe common interſettione 3 dand 4 pxj. 

Perpendicularity was in the former attributed to lines can- 
ſidered in a ſurface, Therefore 
from thence is repeated this con- C 
ſeRary of the perpendicle of a 
line with the ſurface it ſelfe, 

Tf thou ſhalt conceive the 
right lines, 4a e,zo, #y, to cut 
one another in the plaine be- 
neath, in the common interſea1- 
ons: And the line rs, falling _ 
from above, to be to every one of 1 
them -perpendicular 1n.the com- 
mon point 5, thon haſt an example of this conſeQary. 

4 If three right lines cutting one another, be untothe 
ſameright line perpendicular in the common ſetion, 
they are inthe ſameplaine5.pX). 

Forby the perpendicle and common ſe&ion is underſtood 
an cquall ſtate onall parts, and therefore the ſame plaine : 


as in the former example, -, y 5,05, ſuppoſe them to be to 
5 7, the ſame loftie line, perpendicular, they ſhall be in the 


ſame nearer plaine a: # e oy, 
5 If two rizht lines be perpendicular to the under- 


Plaine, they are parallells : And if the one of two paral- 
R 2 lells 


247 The twenty one Buoke: 
Tells be-pe endicular tothe under plaint, the other i al. 


ſo perpendicular to the ſame. 6.8p xf. 
Thecauſe is out of the firſt law 
or rule parallells. For-if two right 
lines be perpendicular to the ſame 
under plaine, being joyned toge- 
ther by a right line, they ſhall 
make their inner corners equall to 
two Tight angles :. And therefore fla 
they ſhall be parallells, by the 21, © — 
ev. And if in two parallells knit 
together with a right line, one of the 1nner angles,be a righe 
angle : the other alſo ſhall be a right angle. Becauſe they are 
divided by a common perpendicular ; As inthe example, If 
the anglesart 4, ande, be right angles, a 7, and eo, are paral- 
lells, and contrariwiſe, if 4 z, and e o, {be parallclls, and the | 
angle at 4, bea right angle, the angle at ezalſo ſhall be arighr 
angle. 


6 Ifright lines in diverſe plainesbe unto the ſame 
right line parallell, they are alſo parallell betweent 
themſelves. 9 p xj. 

As hereae, and # y, right lines 
in diverſe plaines ſuppoſe them to 
be parallell to 70 ; Ilay, they are 
parallell one to another. For from 
the point 2, let #4, and 2, be pa- 
rallells, by the 17.e v.Therefore, -y 
by the 3 e, 0 z,{ceing that it is per- 
pendicular to z a, and? #,two lines 
cutting one another, it is perpen- 
dicular to the plaine beneath. Therefore by the 6e, 7.4, and 


* 4, are perpendicular to the ſame plaine : And therefore, by 
tne ſame, they are parallel. 


7 if tworight lines be perpendiculars, the firſt from 
4 point above, unto aright line underneath, the ſecond 
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From the common ſeftion inthe' plane dnderneath, 4 
third, from the ſayd point perpendicular tothe ſecond, 
fhall be perpendicular to the plaine beneath, 211 p xj, 


' Tt isa conſeAary out ofthe 3 e! As forexample, if fromz 

lofty point a, 4e, be by the 18 ev, perpendicular to e,a point 

of the right line 5 o underneath : a 

And frome the common ſe&ion, 

by the 17 ev, there be ex, another .@ _. Y 

perpendicular : Laſtly a y, alofty 

right line, be by the 18 ec y, per=- 

pendicular unto e #,at the point y, 4 

7 ſhall be perpendicular unto the , 

plaine underneath. For thatae is Ye ——0 

perpendicular tozo,the ſame 4 e de- 

clineth neither to the right hand, nor to the left, bythe 13e 

1j.And in that againe «y 1s perpendicular toe #,it leaneth nei- 

ther forward nor backeward. Therefore it lyeth equally or 

indifferently, betweene the foure quarters of the world. 
If the rightline 5 0, doc withequall angles agree tor;the 


third element, 


8, 1f aright line from a point aſiizned of aplaine uns 
derneath, be parallell toa right line perpendicular to 
the ſame plaine, it ſhall alſo be pen Soy na ta the 
plainennderneath, e x 12 þ xj. 240 


As for example let the plaine be a ez 0; And the aſligned 
point init#: From this pointa lofty = 
perpendicular is to be ereed, Let \ k- 
there be made from the point y, the 
perpendicular y 5, unto the plaine un= 
derneath,by the 7 e. And to it let # r, 4 | 

1 


. 


be made paralleM, by the 24 e v. Now 
« r, ſceing it is parallell to a perpendi- 
cular upon the plaine underneath, it - 
ſhall be perpendicular to the ſame, by 
the 6 ©: h R 3 


pi! "Ne antes Prod 


9« If aright line inone of the plaines cut, perpen. 
dieular to the common ſection, be perpendicular to the 
other, the plaines are perpendicular : Andif the plaines 
be perpendicular, a1 ght line in the one perpendiculay to 
the common ſeition i perpendicular to the other? a d, 
and 38 þ x). 


The perpendicualarity of plaines, 1s drawne out of the for. 
mer condition of the Werpendicle ; And rhe ſtare of plaines 
on each fide equall betweene 
themſelves, is ftetch'd from a 
perpendicularity of a right line 
' falling upon a plaine. Becauſe 

he betnce it is underitood that 
the plaine it (clfe doth lye indif- 
ferently between all parts f1g- 
nifed by right lines : Whichin 
_ aBooke with the pages each 
way opened, is perceived by the 
verſes or lines of the pages, both 
. to the ſeion and plaine under- 
neath, perpendicular as here thou ſceſt, 


1c. Ifaright line be perpendicular to a plaine, all 
plaines by it, are perpendicular to the ſame: CAud if 
two plaines be unto any other plaine perpendiculars, the- 
common ſection is perpendicular tothe ſame.c 15, and 
I9P.X]. 


The firſt 15 a conſefary drawneout of the 9 e. And the lat». 
ter is frgm hence manifeſt, becauſe that ſame common ſeRi- 
on 18aright line, in any manner of lofty plaines interſefted, 
perpendicular both to the common ſeRion and plaine un- 
derneath. For if the common ſeRion, were not perpendi- 
to the plaineunderneath, neither ſhould the plaines 

cutting 


_— 
_— 
= 


> 
- 
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—/ 4 


cutting one another be perp' ndicular to the plaine under- 
neath, but ſome one ſhould be oblique, wir 3 the grant, as 
hercthou lecſt, 16) | 


1I. Plaines aye parallell which doe leane no way, 
$4xj. 

And 

12. Thoſe which divided by a common perpenaicle, 


14 pX]« 


Tt is a conſeAary out of the 3, and 6E, For if the muddle 
right line be perpendicular to both | 
the plaines, itis alſo to the right 
lines on either fide cut, perpendi- 
cular in the common interſe&tion ; 
And the innner angles on cach 
ſide,being right angles, will evince - 
them to be parallels. 

It is alſo out of the definition of  - 
parallels, at the 17 C1}. 


And 


13.1/two paires of right in then be joyntly bounded, 
they are parallel. 15 p x). | 


Such are the oppoſite walls in the —_ or ridge of houſes. 
As letaei, and #0, be plaine which have two payres of 
, R 4 right=- 


Ib8 The twenty one Booke? 
right lines, e 4,and 54: Item « 0, and yo, joyntly bounded 
apy py And parallels, to wit e a, againlt #0 ; and 5 4, 
inſt yo, I fay that the TW 
alcines themſelves are paral- 
\, lels: Forthe right lines  e, 
 ando a: itemy 5, and 9a, doe 
knit together equall paral- 
lels.they ſhal by the 27 e v,be 
equall and parallels : And fo 
they ſhall proye the equidi- 

ſtancie. 

The fame will fall out if © 
thou ſhalt imagine the joynt=- # 
lybounded toinfinitely drawn 
out;for the plaines alſo infinitely extended ſhall be parallel1: 


14. If two parallell plaines axe cut with another 
plaine, the common ſeitjons 


are parallets,16 px). | %, 


As here thou ſeeſt the paral= A 
lell plaines 4 e 709, and # y 57, FL 
cut by the © plaine /;»f, the q 
common ſefions 77, and Fo, 
ſhall alſo be parallell - Other- 
wiſe they themſelves, and 
therefore alſo the plaines in | 


which they are, ſhall mecte, as £ 


wr 


in the point?, which is againſt 
the grant, 
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The twenty ſecond Booke, of P, 
© Rams Geometry, Ofa © 


"Para 


5 


T1. Theaxisof afolidis the djameter about which it 


75 twrned, el5,19,22 4x), 


He Axisor Axeltree is come« 
4 monly thought ts be proper 
tothe ſphere or globe, as here 
#e : But it is attributed to other 
kindes of ſolids, as well as to 
ener... 


% A vieht ſolid is that 
whoſe axis is "of 118 larto 
the center ofthe baſe. 

Thus Serexus and Apolionius doe define a Cone and a Cy- 
linder : And theſe onely Exclide conſidered : Yea and indeed 
ſtereometry entertaineth no other kinde of ſolid but that 
which is right or perpendicular, : 


3» 1fſolids be comprehended of homogeneall ſurfaces, 
equallin multitude and magnitnde,they are equall.io d 
x]. 

Equality of lines and ſurfaces wasnot informedby any pz= 
culiarrule; farther than out of reaſon and common ſenſe,and 
in moſt places congruency and application was enough and 
did fatisfie to the full : But here the congruency of Bodies is 
judged by their ſurfaces, Two cubes are £quall, whole ſixc 
ſides or plaine ſurfaces, are equall, 8c. 


4. 1/ſolids be comprebended of ſurfaces in multitude 
equall and like, they are equall, 9 d x|. 


This 


Py 


250 The twenty two Booke, "y 
This is a conſefary drawne out of the generall difinitiy © 
of like figures, at the 19. 111, For there like figures were ©; 
defined to be equiangled and propottionall in the ſhankes of = 
the equall angles : But in like plaine ſolids the angles aree. 
ſeemed to be equall out of the fimilitude of their like 7 
plaines: And the equall ſhankes are the ſame plaine ſurfaces, 
and therefore they are proportionall, equall and alike. 


5 Like ſolids have atreble reaſon of their homologall 
ſides, andtwo meane proportionalls.3 3.px1.8 p xij. 


Itis a conſeary drawne out of the 24 e. ii1j, asthe cx* 
ample from thence repeated ſhall make manifeſt. 


6 Aſolid is plaine or emboſed. 


X | 


7 4 plaine ſolid is that which is comprehended of 
plaine ſurfaces. 


8 Theplaine angles comprehending a ſolid anzle, art 
lefſe than foure right angles. 21.Þ x j. 
For if they ſhould be cquallto foure right angles, they 


would fill up a place,by the 22 e,vj.neither would they at all- 
make an angle, much lefſe therefore would they doe it if 
they were greater. 


9 If threeplaine angles leſſe than foure right angles, 
aoc omprebens a ſolid argle,any two of them aye greater | 
thay 
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thanthe other : CA nd if any two of them be ereater than 
the other, then may comprehend ſolid angle, uz, and 


230, x]. 


It is an analogy unto the 10 e vj. and the cauſes in a rea- 
dineſſe. For if two p'aine angles be equall to the remainder, 
they ſhall with that third;in- » | 
clude no ſpace betweene | 
them : But if thou ſhalt con- 
ceit to fit the plaine to the 
ſhankes, with their congruity 
they ſhould of two make #4 
one : but much leſſe if they be leſler, 


The converſe from hence alſo is manifeſt. 

Emclide doth thus demonſtrate it : Firlt it three angles are 
equall, then by and by two are conceived to be greater than 
the remainder, But if they be unequal], let the angle ae z, be 
greater than the angle «eo: Andlet ae», equallto4e o, be 
cut off from the greater a ei: Andlete x, be equall to e 0. 
Now by the 2 e, vij. two triangles 4 e #, and ae o,are equal! 
in their baſes a, and 4.0, Item 40, and e7, are greater than 
#5, andao: And a9, is cquall to 4 #, Therefore 97, is grear 
ter than z . Here two triangles, # e 2, andz e 9, equall in two 
ſhankes ; and the baſe 95, greater than the baſe ;#. There- 
fore, by the 5 e viz. theangle 9e z, 1s greater than the angle 
ze x. Therefore two angles ae 0, andoe3, are greater-than 


Kel, S 


11 IN 73S - 
10 Aplaine ſolidisa Pyramis 0r 4 Pyramidate, 


11 4 Pyramis is aplajne ſolid from 4 reailineals 
baſe equally detreaſung. hogs = 
As here thou conceiveſt from the triangular baſe ae 7, un- 


zo the toppe 0, the triangles 4 9e, 4 0 7, ande 01, to be ron: 


23S 


o 
_ 
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ced ups ; ab 
In the py- 

rams A e@exz09 

#, thou ſceſt 4. 

from the qua- _ 

drangular baſe \ 

4 ez 0,unto the #1 

toppe «, foure 

triangles 1n 

like” manner 

©0 be raiſed, E 


— CC — _- 


b Therefore 
. 12 The ſides of apyramis are one more than are the 
baſe. | 

The lides are here named Heaye, 


1 3 A pyramis 7s the firſt figure of ſolids, 
| Fora pyramis in ſolids,is as a triangle is inplaines, For a 
pyramis may be reſolved into other ſolid figures, bur it can« 


not be reſolved into any one more ſimple than it felfe, and 
Which conſiſts of fewer ſides than it doth. = 


And 


| NAY Therefore 
14 Pramides of equall heighth,are #s their baſes are 
+ 0 


OO" Thetwt)eſetnd Boks? 
5 6,414 6p *ij.  » 


15 Thoſewhich aye reciprocal in baſe and heighth are 
equall gpxij, 


Theſe conſeRaries are drayne out of the 16, 16.111), 
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16 A tetraedrum is an ordinate pyramis comprehen- 
ded of foure triangles 26. x1, : 


As. here thou ſeeſt, In reRilineall plaines we have in the 
former (ignified, in every kinde there is but one ordinate 
figure ; Amongſt the triangles the equilater : Amongſt the 

qQua- 
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quadrangles , the 
Quadrate : ſo now 
'of all kinde of 
Pyramides, there 
is one kinde ordi- 
nate onely, and 
that is the Tetrae- 
drum And yet not 
every Tetraedr um 
1s {uch, but that on- 
ly which is compre- 
hended of triangles, _ [ 
not onely ſeverally ordinate, bat equall one to another al. 


together alike, t 


\\a 
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Therefore 
17 The edzes of atetraedrum are fixe,the plaine angles 
twelve,the ſolide angles fource 


For a Tetraedrum is comprehended of foure triangles, 
each of them having three ſides, and three corners a peece : 
Andevery (ide is twiſe taken : Therefore the number of 


edzes 1s but halfe ſo many. 4 
An 


18 Twelve tetraedra's doe fill up a ſolid place, 


Becauſe 8. ſolid right angles fillling a place, and 12. an- 
gles of the tetraedrum are equall betweene themſelves, ſee- 
ing that both of them are comprehended of 24. plaine right- 
angles, For a ſolid right angle 1s comprehended of: three 
plaine right angles : And therefore 8, are comprehended of 
2 4.1n like manner the angle of a Tetraedrum 1s comprehen- 
ded ofthree plaine equilaters,that is of fixe third of one right 
angle ; and therefore of two right angles: Therefore 1 2 are 
comprehended of 24. 
And 


19. If foure ordinate and equall triangles be 


J oyned together in ſolid angles, they ſhall comprehend s 
I tetracdrum, 


This 
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+ This fabricke or conſtruKion is very caſie, as you may ſee 
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in theſe examples: For if thou ſhalt joyne or fold together 
theſe triangles here thus expreſſed, thou ſhalt make a tetrac- 


drum, 


20, 1faright line whoſe power s ſeſquialter unto 
the fide of an equilater triangle,be cut after a double rea- 
ſon, the double ſegment perpendicular to the center ofthe 
triangle,kn;t together with the angles thereof ſhall com- 
prehend atetracdrum. 13 p xii. 


For a ſolid to be comprehended of right lines underſtand 
plaines comprehended of right lines, as in other places fol- 
lowing. | 

As here, Iet firſt ae be the right line whoſe power 
is ſe{quialter unto ai the fide. of the equilater triangle, as in 
the forme was manifeſt at the 13 exiy. Andlet it beby the 
29E v, becutin a donhle reaſon in 9: And let the double ſeg- 
ment 40, be perpendicular to the equilater triangle » y 5, un- 
tothe center 7, by the 7 e xj, And let/r beknit with the 
angies, by /», {5,1 y. I ſay thatthe triangles #7 5, #5 4# 77, 
are equilater and equall, becauſe all the ſides are equall, Furſt 
the three lower ones are equall by the grant : And the three 
higher ones are equall by the ge xij. And every one of the 
higher ones are equall to the under.one.. For if a Circle bee 


ſuppoſed to bee circumſcribed about the triangle, ha te 
1a 
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ſhall be of treble power to the ray #7, by the r2 exyjy, 
But the higher one alſo is of treble power tothe ſame ray, 
as is manifeſt in the firſt figure of theray 05, which is for the 
ray of the ſecond figure #7, For as 49, 1$t904, ſoby the ge 
Vitj, i890, untooe ; Andby the 25 c ii1y, as the firit red ling 
4 0, is unto the third oe; ſo is the quadrate 40, unto the 


_ J 
quadrate9z, And by compounding 4 0 withoe; Asae isto 
oes ſoare the quadrates 4290; and oz, that 1s, by ge xij, the 
quadrate 4z, unto the quadrate 9 z, But a e isthe triple of ve, 
Therefore the quadrate 43, is the triple of the quadrate o 7. 
Wherefore the higher ſide equall to #, 1s of treble power 
tothe ray: And therefore alſo all the ſides are cquall: And 
therefore againe the triangles themſelves are equall. 


i 


i. A 


The twenty third Booke of Geome 
| try, of a Priſma, 


1 A Pyramidatess aplaine ſolid comprehended of py- 
ramides. 


2. A pyramidate is a Priſma, or a mingled polye- 
arum. 


3- A priſma #4 pyramidate whoſe oppoſite plarnes 


are y quall, alike, and parallell, the reſt parallelogrammt: 
rm: ES" PL 


The twentie third Booke: 
As here thou ſeeſt, © 

The baſe of a pyramis 
was but one: Of a 
Priſma, they are two, 
and they oppoſite one 
againlt another, Firſt 
equall;Thenlike: Next 
parallell. The other 
are parallelogramme, 


FO LL L/OY 
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, 


; 4 o 
Therefore | dd 


4. The flattes of 4 priſma are t wo more than arethe 
angles inthe baſe. | 
And indeed as the augmentation of a P yramis from a qua< 
ternary is infinite : ſo is it ofa Priſma from a quinary : As 
if it be from a triangular, quadrangular ,: or quinquangular 
baſe;you ſhal have a Pentaedrum, Hexaedrum, Heptacdrum, 
and ſo in infinite, 
5+ Theplaine ofthe baſe and heighth i the ſolidity of 
a right priſma. 
6. Apriſma the triple of a pyramis of equall baſe and 
heiehth. e7p.xiſe wy 
As inthe example a priſma pentacdrum is cut intothree 
rs pyramides. For the firſt conſiſting -» | 
of the plaines 4e5, 4e 0, 4 01, e530; is E= 
quall to the ſecond confiting of the 4, 
plaines 401, 4 08, 4i#,4%y, by the 10 
evij. Becauſe it iscquall to: it both in 
common baſe and heighth. Therefore 
phe firſt-and ſecond are equall. And the 
ſame ſecondis equall to it ſelfe, ſeeing 
the baſe is: 0 #, and the toppe. 4, Then 
alſo itis equall to the third conſiſting of 
the plaines ai #, 47 y,#5 y, a# y. There- 
fore three are equall. 


S 
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If the baſe be triangular, the Priſma may be reſolvedintg 
priſma's of triangular baſes, and the theoreme ſhall be con» 
cluded as afore, | 

q Therefor [» 


| 7, The plaine made of the baſe and the third part of 
the heizhth ts the ſolidity of a pyramns of cquall baſe and 
heighth. | 


The heighth of a pyramis ſhall be found, 1f you ſhall take 
the oy ' theray of the baſe out of the quadrate of the 
fide : for thiefide of the remainder, by the 9 © x!), ſhallte 
the altitude or heighth, as in the 
example tollowing. 

Here the content of the trian- 
le by the 18e x1, is found tobe 
62 £2, forthe baſe of the pyra- 
mis, The altitude 18 9 £5. : . Be- 
caule by the 6 e xvitj, the (ide 1s 
of treble poawerto the ray.Butif 
from 144,the quadrate of t 2 the 
fide, you take the ſubtriple z. 48, 
the remainder 96,by thege x 11, 
ſhall be the ſquare of the heighth. And theſide of the qua- 
drate ſhall be 9:-, Now the third part h 
of 9':F'is 3 5+ And the plaine of 62 <2. / 
and 3 -*., ſhall be 203 233- for the ſoli- 
dity of the pyramis. . 

Soin the example following, Let $36, 
the quadrate of 6:the ray, be raken our” - 


of 292.2. the quadrate of theſide 1 | 
7; the ſide x6 3 af 256 777 he rermaae? | - 
der ſhall be the height, whoſe third part i 
is 522. : theplaine of which by the baſe ' J# 
_ 7:-Zſhall be. 38755 for the ſolidiry of | 
the pyramis given. | 3 7 HER Cr21 00 
Ifthe pyramisbe nnperfit; firft meaſurt the whole, and 
then that part which is wanting : Laftly fromthe whole 7 
| ſubtract P 


| 
f 
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ſubtraR that which was wanting, and the remaine ſhall be 
the ſolidity af the unperfe&t pyramus gl- . 
ven: As here, leta o, the ſide of the 
whole be 16 5: e 0, the fide of the partt- 
calar be 8; * Therefore the perpendi- 
cular of the wholeo #, ſhall be 15 5: 

W hoſe third part is 5 £: Of which, and 
the baſe 93 £ the plaine ſhall be 471 
— for the whole pyramis. But in the , 
leſſer pyramis, 9 the ſquare of the ray 3, 
taken out of 65 + the-quadrate of the 


ſide 8 = the remaine ſhall be 56 $5; 


whoſe {ide is almoſt 7 2 for the heighth. 
Thethird part of which is 2 3, Thebaſe likewiſe is almoſt 


22. The plaineof which twois 55, for the ſolidity of the 
leſſer pyramis : And 471---55 is 416, for the imperfe&t 


pyramils, 
After this manner you may meaſure an imperfe&t Pri/- 


ma. 


8. Homogeneall Priſma's of equall heighth are one to © 
another as their baſes are one to another, 29, 30,31, 
32x). ih ls Mee. 

The reafon is, becauſe they conſiſt equally of like number 
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of pyramides, Now it is required that they be homogene. 


all or of like kindes; Becauſe a Pentaedrum with an Hexae. 
drum will not fo agree; - 


This element 15 a conſeAary ont of the 16e 111, 
And 


9.1 fthey be reciprocal in baſe and heighth, thy are 
equall. 


This is a ConſeRary out the1$ e 11i3. 


To. 1faPriſmabe cut by aplaine parallell to his op- 
poſire flattes, the ſegments are as the baſes are. 25. 
x]. 

The ſegments are homo- 
geneall becauſe the priſmas. 
Therefore ſceing they are of 
equall heighth (by the | 
heighth I meane of plaine 
dividing them) they ſhall be 
as their baſes are : And here 
the baſes are tobe taken op- 
polite to the heighth. 


It. A Priſma tithes 4 Pentatdrum, or Componn- 
Wed of pemtardra's, | Here 


F 
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| Here the reſolution ſbeweth the compoſition. | 
121f of two pentaedra's,the one of a triangular baſe, 
theother ofa parallelozramme baſe, double unto the tria 
angular, be of equall heighth, they are equall go, p xj, 
The canſe is manifeſt and briefe : Becanſe they be the 
halfes of the ſame priſma : As here thou maiſt perccive in a 


prilma cut intotwo halfes by the diagont's of the oppo- 
te lides, | 


Euchdes doth demonſtrate it thus : Let the Pentaes 
dra'saei0#,andy s 7 1 m, be of equall heighth ; the firſt of a 
triangular baſee z 0: The ſecond of a parallelogramme baſes 4 
double unto the triangular. Now let both of them be double 
and made up, ſo thatfirſtbea e590 #»; The ſecondy 5r lf, 
Now againe, by the grant, the baſe - /, is the double of-the 
baſee 5o,; whoſe double 'is thc baſe eo, by'the.12 ex. 
Therefore the baſes « /, and eo, are equall : And therefore 
ſceing the priſma's, by the grant, here are of equall heighth, 
as the baſes by, the concluſion are equall, the priſma's arc e- 
quall ; And therefore alſo their haltes ae 50s, and ys nr, 
are equall. 

The meaſuring ofa pentacdrall priſma was evennow,ge- 
nerally taught : The matter in ſpeciall may be concezyedin 


theſe two examples following, 


The plaine of 18, the perimeter of the triangular baſe; 
| S 3 and 


—ocnd 
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and 12, theheighth is 216, This added toUhecrianghle T7 
15 * of IS, 3 almoſt ewiſe taken, that 1s, 31 V oth = 
247: for the ſurmme of the whole ſurface. But the plaine 
ofthe ſame baſe 153, and the heighth 12, is 187; for the 
whole olidiy, CY 9-0 Wo 


/ 


F, 


$o inthe pentaedrum, the ſecond prifma, which is called © 
Cxnew,(a wedge) of the ſharpneſſe, and which alſo more 
properly of cutting 1s called a priſma, the. whole ſurface is. 7 
150, and the ſolidity 96, | 


13 A priſma compounded of pentacdra's, is either ay 
Hexatdrum or Polyedrum + Andihe Hexaedrum is et- 
ther a Parallelepipedum or a TrapezZium. 

I4 A parallelepipedumns is that whoſe oppoſuce plaines 
are paralklogrammes e249 x). 

Therefore a Parallelepipedum in ſolids, anfwereth roa 
Parallelogramme in plaines, For here the oppoſite Hedre or 
flattes are parallel] : There the oppoſite (ides are parallell. 

Therefore 

25 Itiscut into two halfes with a plaine by the diago- 
mes of the oppoſite ſides. 28p xj. It anſwereth to the 
34? [+ i" 
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Let the Priſma be of fixe baſes 
A F Jo,Je,n 1\r1,4M. The diago» 
nies doe cut into halfes, by the10. 
ex. the oppoſite baſes : And the 
other oppoſite baſes or the two 
priſma's cut, are equall by the 3 e. eF= 
W herfore two priima's are com- £3 
prehended of baſes, equall both in a —- 
multitude and magnitude: therfore 
they are equall. And 
16 1fit be halfed by two plaines halfing the oppoſite 
ſides, the common biſettion and diagony ave hatfe one an- 
other 39.p xj. | 
Becauſe here the diameters 
ſuch asis that biſe&ion)are hal- S- y 
ed betweene themſelves[or doc — 
halfe one another. Lertthe pa- © 
rallelepipedum 4e50 # y, be cut 
4n toy the halfs by two plains,fro 
sr[m, 41% f, halting the oppo- 
ſite ſides : Here the common ſe- 
etion t -, and the diagony 4 9, 
doe cut one another. x 


4 0 


3 


17 If three lines be proportional, the parallelepy. 
pedumof meane ſhall be equall tothe equiangled' prral. 
lelepipedum f all them.e 36 *]* - 


It is a conſeQary out of the 8 e. 


18 Eight reftanzled. parallelepiped's doe fila ſolid 


- 


place. 
F 19 The Figurate of a reitangled parallelepipedum 
3s called a ſolid, made of three numbers 17.4 vi). 

As if thou ſhalt multiply 1,2,3. continually, thou ſhale 
make the ſolid 6, Item if thou ſhalt in like manner multiply 


2,3,4.rhou ſhalt make the ſalid 24. And theſides of that ſolid 
*"'þ S 4, 6, ſhall 
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6 ſolid ſhall be 1,2,3. Of 24, they ſhall be 2,3,4; 
| Therefore 
20 If two ſolidsbe alike, they have their ſides pro. 


portionalls,and two meane proportionalls 21 d vij, ig, 
21.þ V11). | | 
Itis.a conſeQary out of the 5 e xxij. But the meane propor* 

_ tionalls are made of the ſides of the like ſolids,to wit, of the 
ſecond, third, and fourth : Item of the third, fourth, and 


fifth, as here thon leeſt, | 
1/8 3> 5> 4» G6, 10. 
50> 60, 120, 240. 


Of Geometry the twentie fourth Book, 
Of a Cube: 
1 j Yacayer200 parallelepipedum is either 4 Cube, 


or ax Oblone. | 
2 eACube is 4 right angled parallcelepipedum of © 
quall flattes,25.d xy. 
As here thou ſeelt in theſe tyyo figures, 


| li | 


0! 


{ 'o | Ml! (WILDE 


il 


i Therefore 
© 3 Theſides of a cube 4r6 12. the plaine angles 2.4. tht 
_ 
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bad EL Therefore 
4 1ffixe equall quadrates be joyned with ſolidangles, 
they (hall comprehend a cube, bh 
As here in theſe two examples: 


— 


l 


dl 
Therefore 


5 If fromthe angles of a quadrate, perpend culars e. 
gualliothe ſides betied together aloft, they ſhall com- 
prehend a Cube.e 15 Þ xj. 

It is a conſeary following upon the former conſeRary : 
For then ſhall fixe equall quadrates be knit together: 

6 The aijagony of a Cube is of treble power unto the 

tae. 
4 For the Diagony of a quadrate is of double. power to the 
ſide, by the 12 e, xij. And the Diagony of a Cube is. of as 
much power as the fide the diagony of. the quadrate, by the 
{ame e, Therefore it is of treble power to the ſide. 
If of foure right lines continually. proportionally 


the firſt be the halfe of the fourth, the cube of the fir 


fhall be the halfe of the Cube of the ſecond 2 33 p xj. 
' Fris aconſeQary out of-the 25 &, 111j. From hence Hippo- 
erates firſt found how to anſwer Apo/ls*s Probleme. 
$ 7 he ſolid plaine of a cube is calleda Cube, to wit, 4 
ſolid of equall fides, 19, d vij. & 
| 1. Therefore 
9 It i made of a number multiplied into his owne 


quaarate, 
Io: 
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So is a Cube made by ncipyping a numberby it ſelfe, and 


the produc againe by the firlt. Such are theſe nine fir 
cubes made of the nine firſt Arithmeticall figures. 


S124 | -S.-/97 TS] 9 | Lan. 
1 49 16 25 36 49 64 81 Quadrates 
x 8 27 64 125 216 34g 512 729 Cubes. 


This is the generall invention of a Cube, both Geometri- 
call and Arithmeticall, 


io Tf 4 right line be cut into two ſegments, the 
"Cube of the whole ſhall be equall to the Cubes of the ſeg- 
ments, and 4 aouble ſolid thrice comprehended of the 
quadrate of his owne ſegment andthe other ſegment. 


As for example, the ſide 12, let it be cut into two leg- 
ments 10-and 2, The cube of 12. the whole, which 1s 
1728, ſhall beequall to two cubes 1 000, and 8 made of the 
ſegments 10.and 2. And a double ſolid; of which the firſt 
609, isthriſe comprehended of 1co. the quadrate of his 
ſegment 10. and of 3. the other ſegment : The ſecond 120, 
1s thrice comprehended of 4, rhe quadrate of his owne ſeg- 
ment, and of 10, the other ſeament. Now T000--600--1 20. 
--$, iscequall to1728: And therefore a r1ght. &c, 

But the geneſis of the whole cube will make all 
this whole matter more apparant, ro wit, how: the extreme 
and meane ſolids are inade. Let therefore a cube be made of 
three equall ſides, 12,12, and 12 : Andfirſtof- all let the ſe» 
cond ſide be multiplied by the firſt, after this manner : And 
not adding the ſevera'l figures of the ſame degree, as was 
taught in multiplication, but multiply againe every one of 
them by the other (ide z and laſtly, add the figures of the 
ſame degrees ſeverally, thus : \ 


40 

40 

200 

32300 
2 O00 
} 1T000 
|=; og 
} 1728 


Lo | Therefore 
11, The fide ofthe firſt ſeverall cube is theother fide 
efthe ſecond ſolide: Andthe quadrate of the ſame ſide 


the other fide of the firſt ſolide, whoſeother ſade is the 
de of the ſecond cube; andthe quadrate of the ſame 0+ 


ther fide is the other fide of the ſecond ſolid, 


In that equation therefore of foure ſolids with one folid, 
thon ſhalt conſider a peculiar making and compoſition: Firſt 
that the laſt cube be made of the laſt ſegment 2 ; Then thar - 
the ſecond falid of 4, the quadrate of his owne ſegment, and 
of 10,the other ſegment be thriſe comprehended: Laſtly that 
the firſt ſolid of 1co, the ſquare of his owne ſegment 10 and 
the other ſegment 2, be alſothrice comprehended: Laſtly, 
that the Cube 1000, be made of the greater ſegment 10, Our- 
of this making &c. 

And thus much of the Cube : Of other. ſorts of parallele- 
pipedes,as of the Oblong,the Rhombe,the Rhomboides,and 
of the Trapezium, and many flatted pentaedra's there _ no 


) 
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|——_ ſtercometry. The meaſuring of a Priſma hath inthe 
ormer beene generally declared, and is now onely farther 
ve made More Þ lang by ipeciall examples;as heres © © 


The plaine of the perimeter of the baſe 20, and the alti« 
tude 51s Loo, This added to 25 and 25, both the bales that 
isto50, maketh 150, for the whole ſurface. Now the 
plaine of 25 the baſe, and the heighth. 5 is x25, for the 
Whole ſolidity. | 

So in the Oblong, the plaine of the baſe's perimeter 20, 
and the heighth 1x, is 220, whichadded tothe baſes 24 and- 
24, that is 48, maketh 268, for the whole ſurface. But 
> laine of the baſe 24, andthe height I 1, is 264, for the 

2X) ou 

The ſame alſo Geodeſie or manner of meaſuring 
is uſed in the meaſuring of refangled walls or gates 
doores,” which have either any window, or any hollow 

* anmiſbes Burg ms 
__— —_ ey 
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or voyde ſpace cut out of them, . if thoſe voyde places 
be taken out of them; as here thou ſeeſt in the next follow. 
ing example, The thickeneſle is z foote; the breadth 12, the 
heighth 11. Therefore the whole ſolidity is 3 96, Now the 
Gate way 1sof thickenefle 3 foote, of breadth 4: of heighth 
6. And therefore the whole folidity of the Gate is 72 foote, 
Put 396---72 are 3:4. Therefore the ſolidity of the reit of 
the wall remaining is 3 24, 

In the ſecondexample, the length is 10, The breadth 8, 
the heighth 7. Therefore the whole body if it were found, 
were 560 foote. But there is an hollow init, whoſe length 
1s 6, breadth 4, heighth 7. Therefore the cavit y or hollow 


place is 168. Now 560 --- 168 is 492, for the ſolidity of the 
reſt of the ſound body. 

Thus are ſuch kinde of walls whether of mudde, bricke; 
or ſtone, of moſt large houſes to bee meaſured, The ſame 
manner of Geodeſy 1s alſo to beuſed in the meaſuring of a 
Rhombe, Rhomboides; Trapezium or menſall, and any 
kinde of mnltangled body. The baſe is firſt tobe meaſured, 
as in the former : Thenout of that and the hexghth the ſo- 
lidity ſhall be manifeſted > As in the Rhombe the baſe is 
24,the heighth 4. Therefore the ſolidity 1s g6, | 

In the Rhomboides, the baſe is 64 i<;: The height. 
Therefore the ſolidity is 1028 £+;. | | | 
_ The fame is the geodeſy of a trapezium, as in theſe ex= 
amples : The ſurface of the firſt is 198: The folidity 

Q2 =, : "of X 
"The ſurface of the ſecond is 158 +; : The olidity is: 


Vir 
a, The” 


' The fame ſhall be alſo the geodeſy.of a many flatted Prif- 
ma: As here thou ſeeſt inan 6 
Ocfoedrum of a ſexangular 


baſe : The ſurface ſhall” bee Y/, 


762 £.: Theſolidity 1492 £-, Y,, 
And from hence alſo may 1// 

the capacity or content of velſ- 5V/ 

ſells or meaſures, made after 

any manner of plaine ſolid bee 

eſteemed and judged of as here 

thou ſeeſt. Forhere the plaine 

of the ſexangular baſe is 41 &; 

(For theray,by the ge xviij, is 

the fide :) and the heighth 5, 

ſhall be 205 5. Therefore if a /.; 

cubicall foote doe conteine 4 X/ 


y 
them, then ſhall the veſlell 


conteine $22 5 quartes, that is 
79 z 
almoſt 823 quartes. 
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Of Geometry the twenty fifth Booke: 
Of mingled ordinate Polyedra's. 


1. A mingled ordinate polyedrum is a pyramiante, 
compounded of prramides with their toppes meeting in 
the center, and their baſes onely outwardly appea- 
rg. 


C == therefore a Mingled ordinate pyramidate is thus 
made or compounded of pyramides the geodeſy of it ſhall 
be had from the Geodeſy of the pyramides compounding it: 
And one Baſe multiplyed by the number of all the baſes 
ſhall make the ſurface of the body. And one Pyramis by 
the numberof all the pyramides; ſhall make the foltdi- . 


ty. | 


2 The heizhth of the compounding pyramis ts found 
by the ray of the circle circumſcribed about the baſe, and 


by the ſemidiagony of the polycarum. 


The baſe of the pyramis appeareth to the eye : The heighth 
lieth hidde within, bur it is diſcoyered by a right angle tri- 
angle, whoſe baſe is the ſemidiagony or halfe diagony, the 
ſhankes the ray of the circle, and the perpendicular of the 
heighth. Therefore ſubtraQing the quadrate of the ray, from- 
the quadrate of the half: diagony the fide of the remainder, 
by thkeg ex ij. ſhall be the heighth, But the ray of the circle 
ſhall havea ſpeciall invention, according to the kindes of the 
baſe, firſt of a triangular, and then next of a quinquan- 


gular. | | 
3 A minzled ordinate polyedrum hath eithex a tri- 
engular,or 4 quinquangnlar baſe. ws 
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Thediviſion of a Polyhedron ariſeth from the baſes upoti 
which it ſtandeth, I is 


4 If 4aquadrate of a trianzular baſe be divided int 
three parts, the ſide ofthe third part ſhall bethe ray of 
the circle circumſcribed about the baſe, 1 

As is manifeſt by the 1 2 e,xv11J. And this is the invention 


or way to finde out the circular ray for an otoedrum, and 
an icoſoedrum, 


5 MH mingled ordinate polyedrum of a triangular 
baſe, ts either an Oftoedrum, or an Icoſoedrum. 


This diviſion alſo ariſeth from the baſes of the figures. _ 
6 An oftoedrum is a minzled ordinate polyearum, 


which is comprehenaed of eight triangles: 27 d xj. 


hl. - at 


St 


bk 


- Un = - = 
s © © 
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As here thou ſeeſt, inthis Monogrammum and ſolidum, 
that is lined and ſolid otahedrum, | 
Therefore 

7 The ſides of an oftoedrum are 12. the plaine an- 
gles 24,and the ſolid 6. 
| And 
8 Nineoftoeara's doe fill a ſolidplace. 

For foure angles of a Tetracdrum are equall to three an- 
ples of the Octoedrum: And therefore 12, are equallto 

nine 
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nine. Therefore nine angles of an ofaedram doe counter- 
yaile cight ſolid right angles, 

And 


9 1feieht triangles, equilaters and equall bejoyned 
together by their edges z, they ſhall final 31 4x Face 


drum. 

' This conſtruction is eaſe, 
as it is manifeſt in the ex- 
ample following : Where 
thou ſeeſt as 1t were two e- 
quilater and equall trian- 
gles of a double pentac- 
drum to cut one another, 


10 If aright line on each fide perpendicular to the 
center of a quadrate and equall to the halfe diagony be 
tied together with the angles, it ſhall comprehend an 
0ltacdrum, 14.4 xii. Ch adi 


For the perpendicular 
34%, and 5 #, with the 
ſemidiagont's, # 4, # 0, 
# 1, 4e, ſhall be made 
cquall by the 2e v ij, 
the eight ſides y 4, y e, 
Jo, pi,50,Ff1, 54,50; 
And alſo eight trian- 


oles, F 
Therefore 


S 


11 The Diagony of an oftatdrumis of dowble power 

70 the ſide. | | 
As is manifeſt by the 9 exij. % And 
12 If the quadrate of the fide of an offaedrum, be 
T doubled 
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donbled, the ſide of the double ſhall be the diagony, 


As inthe figure following, the fide is 6. The quadrate 36 
the double is 72. whoſe ſide 8. 15the diagony, 

And from hence doth ariſe 
the geodely of the otaedrum. 
For the ſemidiagony 18 4-;. 

, whoſe quadrate is 17 2%. And 
the quadrate of 6, the tide of || "$58 
the equilater triangle, being of ® A TO: = 
treble power to tkeray, by the {155448 
6 e,xv1iij. 18 36, And the fide 
of 12.the third part 3 5. is rhe 
ray of the circle. Wherefore 
8... that is 5 3. 1s the qua- R 
drate of the perpendicular,whoſe ſide 2"; is the height of the 
fame perpendicular : whoſe third part againe =, mulliplied 
by 1 5 3%. the triangular baſe doe make 11. tor one of the 


eight pyramides : Therefore the ſame 11 <2. multiplied by 
Eight, ſhall make 91 £5, for the whole oftoedram. 


I3 An Icoſaedrum is an ordinate polyedrum COmpre- 
hendedofto triangles 29 d x). 


Thereforg 


14 The fades of an Ic 


4s 6oathe ſolida. Y/eearum are 30. the plajnt as 


is If 
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"7 Nat | And 

T5 1f twertie ordinate andequall triangles be Joyned 
with ſolid angles, they ſhall comprehend an Lcoſae- 


arum. 


This fabricke 1s 
ready end eaſie, as 
is to be ſeene 1n 
this example fol- 
lowing. 


16 If ordinate figures, towit, a donble quinquangle, 
and one decangle be ſo inſcribed into the ſame circle, that 
the ſide of both the quinquangle doe ſubtend two ſides 
of the decanzle, ſixeright lines perpendicular to the cir- 


cle andequall to his ray,five from the angles of one of the 
qainquanzles, knit together both betweexe themſelves, 


ard with the angles of the other quinquanzte ; the fixth 


rom the center on each ſide continued with the fide of the 
decangle, and knit therewith the five perpendiculars, 


here with the angles of the ſecond quizquanzle, they 
ſhall comprehend an icoſatarum.2 15 p xii. 


For there ſhall be made 20tri- | 
angles, both equilaters and e- 
quall. Let there be therefore two AN 
ordinate quinquangles, the firſt RJ 
aeti90u;The ſecond y 5 r /meach JRS WD s 
of whoſe ſides let them fabtend 
two lides of a decangle ; to wit, 
u t ym,let it ſubrend y 4, and 77. 
1hen let there be five perpendt- 
diculars from the angles of the 
ſecond quinquangle y 7, 5Y,7 V, 
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If, mt, And let thembe knit firſt one with another , by the 
lines #j, j ®, = f,f t, t ». Secondarily, with the angles of the 
firſt quinquangle, by the lines » e, e7, j#,5 v, of, fn, ut, ta, 
4 n. The (ixth perpendicular from the center 4, let itbe 6 g, 
the ray 4c, continued at each end with the ſide of the de- 
cangle,c g, andd%,tied together about with the perpendicu- 
lars, as by the lines » g, t g : Beneath with the angles of the 
firſt quinquanele, es by the lineg be, b;, andin other places 
in like manner; and ler all the plaines be made up. This ſay 
T, isan Icoſaedrum ; Apd is comprehgnded of 20.triangles, 
both equilaters and equall, Firſtythe tenne middle triangles, 
leaving out the perpendiculars, that they are cquilaters and 
equall, one ſhall demonſtrate, as » 4 #, For  t,and y #, be- 
cauſe they are perpendiculars, they are alſo, by the 6 ex xj, 
parallells : And by the grant, equall. Therefore by the 27e, 
v,”t, is equall to ym, the ſide of the quinquangle, Item » a, 
by the 6e x 1. 1s of as great power, as both the ſhankes =, 
and y a, that is, by the conftrution, as the ſides of the ſexan- 
gle aud decangle : And, by the converſe of the 1 5. e xvi), it 
15 the ſide of the quinquangle, Theſame ſhall fall out of oz. 
Wherefore » at, is an equilater triangle. The ſame ſhall fall 
out of the other nine middle triangles, 2 ae, ne, e172, ji, 
iv0,vof,fou,fut, uta,tan, 

In like manner alſo ſhall it be proved of the fiveu 
triangles, by drawing the right lines 4 y,and c », which as 
afore(becauſe they knit rogether equal parallells,to wit,ac, 
and y =) they ſhall be cquall.But 4 y,is the fide of a ſexangle: 
Therefore c », ſhall be alfo the fide of a ſexangle : Andeg, 
1s the fide of a decangle:Therefore 4»,whoſe power is equall 
to both theirs, by the 9 e xy. ſhall by the converſe of the 
I 5 exviij,be the fide of a quinquangle : And in like manner 
£ t, ſhall be concluded to be the fide of a quinquangle. 

' Wherefore » g?,is an equilater : And the foure other ſhall 
ikewife be equilaters, 

The other five triangles bencath ſhall after the like man- 

ner be concluded to be equilaters. Therefore one ſhall be for 

all, to wit, #6e,by drawing the raics 45, and de, For 7 , 

| | whole 
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whoſe power, as afore, is aſmuch as the ſides of the ſexan. | 
gle, and decangle, ſhall te the fide of che quinquang|e : 
And in like fort 6 e, being of cquall power with de, and 
4 o, the ſides of the ſexangle and decangle, ſhall be the fide of 
the quinquangle. Wherefore the triangle 6 5, is an equila- 
ter : And the foure other in like manner may be ſhewed to 
be equilaters. Therefore all the ſide of the twenty triangles, 
ſeeing they are equall, they ſhall be equilater triangles: And 
by the 8 ce, viz.equall. | | 
17 The aiagony of an icoſatars is irrational untethe ſide. 

This is the fourth example of irrationality, or incommen- 
ſurability, The firlt wasof the Diagony and (ide of a ſquare 
or quadrate, The ſecond was of the ſegments of a line pro- 
portionally cur, The third of the Diameter ofa circle and the 


{ide of a quinquangle. And 
18 The power of the diagony of an icoſacdrum is five 


times as much as the ray of the circle. 
For by the 13 e,xv11J. the line continually made of the 


ſide of the ſexangle and decangle is 
cut proportionally, and the greater 
ſegment is the-ſide of the ſexangle: 
As here, Let the perpendicular « e,be 
cut into two equall parts in 7. Then 
e 0, that is the lefler ſegment continu- 
ed with the halfe of rhe greater, that 
is, with 2 e. it ſhall by the 6e x1113, be 

. of power five times ſo great as is thc 
power of the ſamehalte, Therefore 
ſceing that i o, the halfe of the diagony is of power fivefold 
to the halfe ; the whole diagony ſhall be of power fivefold 
tothe whole cur. 

And from hence alſo ſhall be the geodeſy of the Icoſac- 
dram. For the finding out of the heighth of the pyramis, 
there is the ſemidiagony of the ſide of the decangle and the 
balfe ray ofthe circle : Butthe ſide of the decangle is a right 
line ſabtending the halfe periphery of the fide of the quin- 


quangle, or elſe the greater ſegment of the ray FOPngns 
T 3 y 
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ly cut. For {o 1t may be taken (Geometrically, and reckoned 
Gr his meaſure. Therefore if the quadrate of the ſide of the 
decangle, be taken out of the quadrate of the fide of the 
uinquangle, there ſhall by the 1 5 e xviij, reinaine the qua- 
Tra of the {exangle, that is of the ray, The fide of the de- 
cangle (becauſe the (ide of the quinquangle here is 6 ) ſhall 
be 3 {to wit a right line ſub- | 
tending the halfe periphery, = 
Norv the halfe ray ſhall thus 
be had. The quadrates of the 
quinquangle and decangle are 
36, and 9-2, And this being | 
{ubduced fro thar,theremaine 
26-535 by the 15 e xv11y, ſhall 
be the quadrate or ſquare of 
the ſexangle : And the ide of 
it, 5, and almoſt £ ſhall be the 
ray : The halte ray therefore ſhall be 2 s. Totheſide of the 
decangle 3 4; adde 2 5: the whole ſhal be 5 3} for the ſemi- 
diagony of the Icoſaedrum. The ray of the circle circumſcri- 
bed about the triangle, 1s by the 1 2 e xvyiij, the ſame which 
was before 32 to wit of the quadrate 1 2, Therefore if the 
quadrate of the circular ray, be taken out of the quadrate of 
the halfe diagony, there ſhall remaine the quadrate of the: 
heighth and perpendicular : the. quadrate of the halfe-dia- 
gony Is 35 AY : the quadrate of the circular ray Is 12,: 
This taken out of that beneath 2 3 -£3 : whoſe ſide is almoſt 
5, for the perpendicular and heighth propoſed : From 
whence now the Pyramis 1s eſteemed. The baſe of a trian- 
gular pyramis is 1 5 35. The Plaine of this baſe and the third 
part of the heighth 18 2 5 55 for the ſolidity of one Pyramis, 
This 9/55 Lag by 20 maketh 519 + for the fumme or 
whole ſolidity of the Icofaedram. And this is the geodeſy 
or manner of meaſuring of an Icoſaedrum. 


19. A mingledordinate polyedrum of a quinquan- 
| gular. 
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gular baſe ts that which is comprehended of 12 quin. 
quanzles, and it i called a Dodecatarum. 
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Therefore 
20. The ſides of a Dodecaedrum are 3o, the plaine 
angles 60. the ſolid 20. : 
| And 
21.1f 12 ordinate equall quinquaneles bejoynedwith 
ſolid angles, they ſhall comprehend a Dodecaedarum, 


| As here thou ſeeſt, 


- 22. If the ſides of acube be with right lines cut into 
two equall parts, and three biſegments of the biſecants 
in the abbuting plaines, neither meeting one the other, 
nor parallell one unto another, two of one,the third of 
that next unto the remainder, be ſo berg; cut 
that the {ſer zaments doe bound the biſecant : three 
lines without the cube perpendicular unto the ſaya 

T 4 plaines 
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plaines from the points of the proportionall ſetions, e: 
quall to the greater ſegment knit together, two of the 
ſame biſecant, betweene themſelves and with thenext 


argles of cube; the third with the ſame angles, they ſhall 
comprehend a dodecaedrum. 17 p xii. 


Let there be two plaines for a cube for all,that one quin- 
quangle for twelve may be deſcribed, and they abutting one 
upon another, 4e zo, and e # yz, having their ſides halfed by 
. thebiſecantes, 57, /m,rn,jv: And thethree biſegments or 
portions of the biſegments /m, and > », neither concurring 
or meeting, nor parallell one to another; two of the ſaid /», 
to wit, fl, and fm: The third next unto the remainder, 
thatis /r. Andlet each biſegment be cut proportionally in 
the points 4, c, g; ſo that the leſſer ſegments doe bonnd the 
biſecant, to wit, 4/, cm, and 27. Laſtly let there be three 
perpendiculars from the poifits 44, c g, to the ſaid 4, c p,g xz 
Andthe two firſt knit one to another,by 
bp: And againe with the angles of the ''/F77 / 


cube, by 5e, and pi: The third knit with 
the ſame angles, by ze, andz i: Andlet £ £ | i 
all the plaincs be made up. Tay firſt, # 
that the five ſides / p, p 4, iz, 2 &and bo ft — J 
are equall; Becauſe ,every-one of them * 7 | 
feverally are the doubles of the ſame {CINE 
greater ſegment. For in drawing the] | = | 


1 ight lines de and eg,z git ſhall be plaine- A 
oftwo of them ; And after the fame uw TW TA 
manner of the reſt. Firſt therefore cd, 
and þp,are equall by the 6 e xxj, and by the 27 ev. There: 
fore 5p, is the double of the greater ſegment. Then the 
wholef /, cut proportionally, and the leſſer ſegment 4/, they 
are by the 7e x 1113, of treble power to the greater f4, thar 
5, by the fabricke 46. Therefore /e wich is equall to /F, the 
line cut, and /4, are of treble power to the ſame 44 : Butby 
the 9 ex1j, a is of as much power as /e,and /4too, _—_ 
h ore 


Sth. 
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forede is of treble power to 4b. Therefore both ed, and 
4b, are of quadruple power to4#,_But be, by the ge xij, is 


of as much power as ed, and4b, And. thercfore be, is of 


quadruple value toe 6: And by ther4 e x 11,itis the donble 
of the {aid e6, Therefore the two ſides ec 6, and 6 p, are e- 
quall : And by the ſame argument p #, 7 =, and = e,are equall. 
1herefore the quinquangle 1s equilater, 

I fay alfo that it 1s a Plaine quinquangle: For it may be faid 
to be an oblique quinquangle;and to be ſeated in twoplaines. 
Let therefore fl be parallel! tod 5,and c p:and beequall unto 
them. Andlet - z,be drawne:This = ſhall be cut one line, by 
the 14 e vij.For as the whole tr,that is 7 f, isunto the greater 
ſegment that 1s tof þ: ſof h,that is = g, isunto gr, And two 
paire of ſhankes f#, gr,Ffc, gz, by the 6 e xx), are alternely 
or croſſe-wiſe parallell, Therefore their baſes are conti- 
nuall, 

Hitherto it hath beene prooved that the quinquangle 
made 1s an equilater and plaine - It remaineth that it bee 
prooved to be Equiangled. Let therefore the right lines e p, 
and ec, be drawne:: I ſay that the angles, p 6 e, and e 22, are 
Equall : Becauſe they have by the conſtruction, the baſes of 
equall ſhankes equall; being to wit in value the quadruple of 
/e, For the right line / f, cut proportionally,and increaſed 
with the greater ſegment 4f, that 1s fc, is cut alſo proporri- 
onally, by the 4e xit1j, and by the 7 e xiiij, the whole line 
proportionally cut, and the leſſer ſegment, thar isc p, are of 
treble value to the greater f /, that 1s of the ſayd / e, There- 
fore e /, and /c, thatisec, and c p, that is e p, is of quadruple 
powertoe/: And therefore by the 14e xi), it is the dou- 
ble of it :. Ande z, it ſelfe in ike manner, by the fabricke or 
conſtruRion, is the double of the ſame, ,Therefore the baſes. 
are equall, And after the ſame manner, by drawing the. 

right lines 5 4, and #5, the third angle 5p #, ſhall be conclu- 
ded tobe equall to the angle e& i. Therefore by the 13e 
xi11j, five angles are equall, 


23, The 
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23» The Diazony tc irrationall unto the ſide of the do. 
decahedrum. 


This is the fifth example of irrationality and incommenſi- 
rability. The firſt was of the diagony and (ide of a quadrate 
or {quare, The fecond was of aline proportionally cut and 
his ſegments: The third is of the diameter of a Circle and the 
{ide of an inſcribed quinquangle, The fourth was of the dia- 
gony and (ide of an icoſahedrum, The fifth now 1s of the 
diagony and fide of a dodecahedrut. | 


24 If the ſide of acube be 1/35 IARC the ercater 
fcement fhall be the fide of a dodecahedrum, 


For thar hath beene told you even now. 
But from hence alſo doth ariſe the geodeſyor miner of mea- 
{uring of adodecahedrum. For if the quadrate of the line ſub- 
tending the angle of a quinquangle be trebled, the halt of the 
treble thall be rhe ſide of the ſemidiagony of the dodecahe- 
drum :, Becauſeby the 6e xxiiij, the diagony of the cube, 
thar is of the dodecahedrum is of treble power to the ſide 
of the cube. But if the quadrate of the ſide of the decangle 
be taken out of the quadrate 
of the (ide of the quinquangle; 
The ſide of the remainder 
ſhall be the ray of the circle 
circumſcribed about a quin- 
- quangle. Laſtly if the quadrate 
of the ray, be taken of the 
quadrate of the half-diagony; 
the ſide of the remainder ſhall 
be the heighth of verpendicu- 
lar; As if the fide of the de- 
cangle be 73 : The quadrate of \that ſhall be $73: the 
treble of which is 173 7, whoſe {ide is about 1 3 57; tor the 
fide of the Dodecahedrum, therefore 6% the halfe ſhall be 
the ſemidiagony of the dodecahedrum, The ray of the m_ 
| cle 


<le ſhall now thus be found, If the quadrate of the fide of 
the decangle be taken out of rhe quadrate of the fide of the 
ſexangle; the {ide of the remainder, ſhall be the Ray of the 
Circle, by the. 15 and.-;g'@xviij.- As;lere | the fide of the 
Quirquangle1s 44. The fide-of the. Decangle-2 3: And the 
quadrates theretoreare-2 1 <. and 5 435 This ſnbduRed from 
that leaveth 16%. whole fide is 43; for the Ray of the 
Carcle, - * 

The ſemidiagony and ray of the circle thus found, the al- 
titnde remaineth, Take out therefore the quadrate of the 
ray of the circle, 15 4, out of the quadrate of the ſemidia-- 
gony 47. 28. the {ide of the remainder 3 332443£ 15 for the: 
altitude or hetghth: whoſe 1s. The quinquangled baſe is al- 
moſt 38. Which multiplied by 4 doth make 63 7; for the ſoli- 
dity of one Pyramis ; which multiplied by 12, doth make 
760, for the ſoliditie of the whole dodetacedrum. 


25 There are but five ordinate ſolid plaines, 
This appeareth plainely out of the nature of a ſolid angle, 


« by the kindes of plaine figures. Of two plaine angles afſolid 


angle cannot be comprehended. Of three angles of an ord1- 
nate triangle is the angle of a Tetrahedrum comprehended : 
Of foure, an Oftahedrum : Of five, an Icofahedrum : Of 
ſixe none can be comprchended : For fixe ſuch like plaine 
angles, are equall to 22 thirds of one right angle, rhat is to 
foure right angles. But plaine angles making a ſolid angle, 
are leſſer than foure right angles, by the 8 e xxij. Of ſeven 
therefore, and of more it is, much 'lefle poſſible, Of three 
quadrate angles the angle ofa cube is comprehended : Ot 4. 
{ach angles none may be comprehended for the ſame cauſe, 

Ofthree angles of an ordinate quinquangle, 1s made the an- 
gle of a Dodecahedrum. Of 4. none may poſſibly be made ; 

For every ſuch angle : For every one of them ſeverally doe 

countervaile one right angle and z of the ſame, Therefore 
they would be foure, and three fitths, Of more therefore 


much leſſe may it be poſlible, 
; F BY This 
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This demonſtrationdoth indeed very accurately and ma- 
nifeſtly appeare, Although there:may be an innumerable ſort 
of ordinate plaines, yet of the kindes of angles five onely or- 
dinate bodies may be made; From whence the Tetrahe- 
drum, Oftahedrum, and Icofahedrum are made upon a tri- 
angular baſe : the Cube upon a quadrangular : And the 


Dodecahedrum, upon a quinquangutar, 


Of Geometry the twenty ſixth Booke; 


Of a Spheare, 


N mboſſed ſolid is that which is comprehended 
of an imboſſed ſurface. 


2. And it is either a ſpheare or 4 Minzle a for me, 


3. A ſpheare is around imboſſement. 


It may alſo be defi- 


ned to be that which 


is comprehended of a 
ſphearicall ſurface, A 
ſphearicall body -in 
zreeke 1s called Sphe- 
74, in Latine Globe, a 
Globe. 


Therefore ' 


® 33S5 e655 


4. A Spheare is made by the converſion of a ſemi- 
circle, the diameter ſtanding ſtill, 14 4 xj, 


At 
£ | 
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As here thou ſceſt; 


” 5. The greateſt circle of a ſpheare, is that which cut- 

zeth the ſpheare into two equal parts. : 

Therefore 

6. That circle which is neereſt to the greateſt, is 
greater than that which is farther off. 

__ Ang 

7. Thoſe which are equally diſtant from the greateſs 


are equall, 
As in the example above written, 


' 8. The plaine of the diameter and ſixth part of the 
ſphearicall is the ſolidity ofthe ſpheare. : 


As before there was an ana- 
logy betweene a Circle; and a 
Sphericall : ſo now 18 there be=- 
rweene a Cube and a ſpheare, /- 
A cubicall ſurface is compre» //- 


hended of fixe quadrate or }//,, 


ſquare and equall baſes : And a Dur ' je 
ſpheare in like manner 15 com- AW | <= 
prehended of fixe equall ſphea» © Wh dS 


xicall baſes compaſiing the cubi- 
call 
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call baſes. A cube is made by the multiplication of the ſixth 

part of the baſe, by the {ide : And a ſpheare likewiſe is 

made by multiplying the ſixth part of the ſphearicall by the 

diameter, as it were by the fide : fo the plaine of &* and I 4, 

the diameter is 1437 5 for the ſolidity of the "T7 
Therefore 


9. As211s unto 11, ſo isthe cube of the diameter 
unto the ſpheare, 


As here the Cube of 14 is 2744. For it was ancaſy mat- 
ter for him that will compare the 'cube 2744, with the 
ſpheare, ro finde that 2744 to be to 1437; 1n the leaſt 
boundes of 'the fame reafon, as 21 15unto IT. 

Thus much therefore of the Geodeſy of the ſpheare: The 
geodely of the Sour and ſeRion of the ſpheare ſhaly fol- 
low inthe next place. 

And 

10. The plaine of the ray, and of the fixth part of the 
ſphearicall is the hemiſpheare. 


Gy 


- Butitis more accurate and preciſer cauſe to take the halfe 
of the ſpheare, . 


11. Spheares have atrebled reaſon of their djame- 
ers, | | | | 


So before it was told you ; That circles were one to ano= 
ther, as the ſquares of their diameters were one to another, 
becauſe they were like plaines : And the diameters in cir- 
cles were, as now they are in ſpheares,the homologall ſides, 
Therefore ſeeing that ſpheres are figures alike, and of tre- 


ble dimenſion, they have atrebled reaſon of their diamee 
ters. 


- 12 The five ordinate bodies areinſcribed into the ſame 
gpoeere, by the converſion of a ſemicircle having for the 

, <amcter, in atetrahedrum,a rizht line of value ſeſqui- 
alter 
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alter unto the ſid: of theſaid tetrahedrums in the other 
foure ordinate bodies, the diagony of the ſame ordinate, 

The Adfcription of ordinate plainebodies is unto a ſpheare, 
as before the Adſcriptionplaine ſurfaces was into a circle;of 
a triangle, I meane,and ordinate triangulate,as Quadrangle, 
Quinquangle, Sexangle, Necangle, and Quindecanegle. But 
indeed the Geometer hath both inſcribed and circumſcribed 
thoſe plaine figures within a circle. Bat theſe five ordinate 
bodies, and over and above the Polyhedrum the Stereome- 
ter hath onely inſcribed within the ſpheare. The Polyhe- 
drum we have paſſed over, and we purpoſe onely to touch 
the other ordinate bodies, | 

13 Out f the reaſon of the axeltree of the ſphearicat! 
the ſides ofthe tetraedrum, cube, oftahedrumand dode. 
cahearnm are found ont, 

The axeltree in the three firſt bodies is rationall unto the 
{1de, as was manifeſted in the SI 
former, For it is of ſeſquialter | 
valew unto the ſide of the te- | 
trahedrum ; of treble, to the 
(1ge of the cube : Of double, as <a | , 
to the ſide of the Octahe- 4% 
drum. Therefore if the axis 4 e, be cut by a double reaſon in 
;:: And the perpendicular # o, be Knit ta 4, ande, ſhall be the 
fide of the tetrahedrum ; and oe, of the cube, as was mani- 
feſt by the 10 viij, and 25. 1i1j: And the greater ſegment of 
+ . the fideof the cube proportionally cut, 1s by the 24 EC, XXV, 

If the ſame axis be cut into two halfes, as 1n#; And the 
perpendicular « y, be ereed : And y, and 4, be knit toge- 
ther, the ſame y a, thus knitting them, ſball be the ſide of the 
ORahedrum, as is manifeſt in like manner, by the ſaid 1Ge, 

viij,and 25 E111, | X 
| The ſide of the Icoſahedrum is had by this meanes. | 

14 If a right line equall to the axis of the ſphearicall, 
and to it fromthe end of the perpendicular be knit unto 
the center, a right line drawne þ 6 the cutting of the 


periphery, 


—C 
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progeny unto the ſaid end ſhall be the fide of the Tcoſa- 


hedrum. 


As here let the Axis ae ; be the diameter of the circle a #24 
and 4 5, equall tothe ſame axis, and perpendicular from the 
end, be knit unto the center, by the right line 50: A righr 
drawne from the ſe&ion », unto, ſhall be the ſide of the 1- 


colahedrum. From #, let the perpendicular # y, be drawne : 


Here the two triangles i 4 0,8 # y o,are equiangles by the 13 
c,vij.Therfore by the 12 e,vij.as : 
£4, isunto a9 : {0 is#y, unto y 9. V 
But : a, 1sthe double of the ſaid | | 
& 0;Therefore # y, is the double 
of the ſame y 0: Therefore by the 


I4e,xij. it is of quadruple power « | 
unroit : Andtherefore alſo # y, 

and y 9, that is, by the.g9 e x13, 0, | 

that is againe by the 28 ez1119.4 0, "O75 a 
18 of quintuple power to y 9, But 


Yo, 1s lefler than ao, that is, than 
oe; Let therefore os, be cut oft 


equall to'it., Now asthe halfe of 40, is of quintuple valew 


- to the halfe of y 0: ſothe doubleae, is of quintuple power 


tothe double y -, Therefore, by the 18 e xxv. ſeeing that the 
diagony 4e, is of quintuple power toy - ; the ſaid ys, ſhall 
be the fide of the ſexangle inſcribed into a circle, circum(ſcr1- 
bing the quinquangle of the Icoſahedrum. But the ppm: 
dicular # y, is equall to y 5; becanſe each of them.is the 
ble of y 0, Wherefore # y, is the fide of the ſexangle. But 4 7, 
is the ſide of the Decangle : For itis equall to 5 e : Becauſe if 
from equall rayes a 0, and oe, you take equall portions o 7, 
and o s ; There ſhall remaine equall, y 4, and se. And the 
Diagony of an Icoſahedrum by the 16 e xxv, is compounded 
ofthe ſide of the ſexangle, continued at cach end with the 
ſide of the decangle. Wherefore 4 y, is the ſide of the decan- 
gle.Laſtly,z a, whoſe poyyer is as much as the fides of the 
AN IS _ ſexangle 
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ſexangle and decangle, by the 25. e,xviij, ſhall be the ſide of - 
an Icoſahedrum, | | 


15 Ofthefive ordinate bodies inſcribedinto the ſame 
ſpheare, the tetrahedrum in reſpett of the greatneſſe of 
Vis ſide is firſt, the Ottahedrum, the ſecond ; the Cube, 
the third ;the Icoſahedraum, the fourth ,, and the Dode- 
cahedrum, the fifth. | ; 


As it will plainely appeare, if all of them be gathered into 
one, thus, For a 7, the fide of the Tetrahedrum, ſubtendeth a+ 
greater periphery than ao,the 
{ide of the Otahedrum ; And 
a 0, a greater than ze, the ſide 
of the Cube : becauſe it ſub- 
/tendeth but the halfe : And pe 
3e, greater than #e,the fide of 4— I——_—— 

the Icoſahedrum : And # e, greater than ye, the ſide of Dae 
decahedrum. | 
The latter, Eclide doth demonſtrate with a greater cir- 
cutnſtance. Therefore out of the former figures aud demon- 
ſtrations, let here be repeated, The ſefions of the axis 
frſt into a double reaſon in -s ; And thelſide of the ſexan- 
gle > /; Andthe (ide of the Decanglear, inſcribed into the 
{ame circle, circumſcribing the quinquangle of an icofahe- 
drum : And the perpendiculars i 5,and # /. | 
Here the two triangles 4ze, and.ze s, are by the $e, viij. 
alike; Andas se,1suntoe 5; S0187e, unto e 4: Andby zy e, 
111, as £e, ISto £4: ſo isthe quadrate of + e, tothe quadrate 
of ez: And inverlly or backward, as ae,1sto 5e: fo 1s the 
quadrate of 5 e, to the quadrate of se, But ae, 1s the triple of 
s e, Therefore the mo of 3 e, 1s the triple of s e, But the 
quadrate of 4 5, by the grant,and 14 exij,is the quadruple of 
the quadrate of 5c, Therefore alſo it is greater than the 
quadrate ofie : Andthe rightline 4 5, is greater than ze, and 
«/, therefore is much greater, But al, isby the grant com- 
> |þ V pounded 
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pounded of the ſides of the ſexangle and decangler /;and a r, 
Therefore by the 1 c.5 e,18.it 1s cut proportionally : And 
the greatcr ſegment is the ſide of the ſexangle, to wit, » /; 
And the greater ſegment of e, proportionally alſo cut, is y e, 
Therefore the ſaid r /, 1s greeter than ye : And evennow irt- 
was ſhewed « /, was equall tor /. Therefore « /, is greater 
than y e : But « e, the ſide of the Icoſahedrum, by 22. e vJ. is 
greater than # /, Therefore. the ſide of the Icolahedrum is 
much greater, then the ſide of the dodecahedrum, 


—_— _—— 


Of Geometry the twenty ſeventh Book; 
Of the Cone and Cylinder. 


1 eA minzledſolidis that which is comprehenacd of 
4 variable ſurface and of a baſe. 


a here the baſe is to be added to the variable ſur- 
ce, | 


2 If wariable ſolids have their axes proportionall to 
their baſes, they are alike,24. 4 xj. 


It 1s a ConſeAary out of the 19e, 111). For here the axes 
and diameters arc, as it were, the ſhankes of equall angles, 


to wit, of right angles in the baſe, and perpendicular 
axis, 


3 C1 minzled body is a Cone or a Cylinder, 


| The cauſe of this diviſion of a varied or mingled body, 
38 to be conceived fromthe diviſion of ſurfaces, 


4 A 
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4 A Cone is that which ts comprehenaed of a conj. 
call and abaſe. | 7 


Here 
the baſe 
ISA Clir- 
che, 


Therefore 


5 1t i made by the turning about of a rightanzled tri- 
angle, the one ſhanke ſtanding ſtill. 
AS 1t appeareth out of the definition of a variable body, 
And 
6 A Cone ts rightangled, if the ſhanke ſtanding ſtill 
be equall to that turned about : It is Obtuſangeld, F / be 
feſſe : andacutanzled, if it be greater 18. dxj. 


Here a threefold difference of the heighth of a Cone is 
profeſſed, out of the threefold 
difference of the angles, where- 
by the toppe of the halfed cone 
is diſtinguiſhed : Notwith- 
ſtanding this conſideration be- 
longeth rather to the Optickes, 
than to Geometry. For a Cone 
a farre off doth ſeeme like a tri- 
angle. Therefore according to. 
the difference of the heighth, it 
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appeareth wirh a right angled,or obtuſangled or acutangleg 
toppe: As here the lealt Cone is obtuſangled: the middle one 
rightangied : and the higheſt acutangled. But the cauſe of 
this threefold difference in the angles from of the difference 
of the ſhankes, is out of the conſeRaries of the threefold tri. 
angle of a right line cutting the baſe into two equall parts,as 
appeareth at the end of the yiiz Booke. | 


And 
7 A Cone s the firſt of all variable. 


For a Cone is ſo the firſt in variable ſolids, as a triangle is 

in re&ilinea!l plaines : As a Pyramis 1s in ſolid plaines ; For 
neither may it indeed be divided into any other yariable 
ſolids more ſimple, 
And 


$ Cones of equall heighth are as their baſes are x1 
p xj. As 
As here you ſee, 


And 


| 9 They which are reciprocal in baſe and heighth are 
Pqnal, 5p x1). = 


Theſc 
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 Thele are conſeRtaries drawne one of the 12 and 14 &, jig, 
As here you {ces | vi 


*S ew ww. co &S 


WR 


A 
£ 
\\ 
k\ 
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Yo. A Cylinder # that which is comprehended of 4 
Cy liudricall ſar face and the eppeſite baſes, | 


; 


For here two circles, 
parallell one to another 
are the baſes of a Cy- 
linder, 


UKUUUUL UG 


ada: 


Therefore 


= 


WT 
1T 1tis made bythe turning about of a right angled 
parallelogramme, the one fide ſtanding ſtill, 21. 4x}, 


Þ4 


As is apparant our the ſame definition ofa yarium. —=* 
F'3 12 4 
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' 12: A plaine made of the baſe and heighth is the ſo. 
lidity of « Cylinder, 


The geodeſy here is 
fetch'd from the priſ- ; 
ma: Asif the bale of 


the cylinder be 385; RK 

Of it and the. heighth |R — 

12, the ſolidity of the , |S 46, — OT: 
cylinder is 462, ©. = 


This manner of mea+ 
{uring doth anſweare, 
I ſay,tothe manner of 


meaſuring of a priſma, QUUEEPB 
and in all reſpe&s to 


the geodely of a right angled — Op 2075p Ingre 
' Ifthecylinder'in the oppoſite baſes be oblique, then it 
what thou cutteſt off from one baſe thou doeſt adde unto the 


other, thou ſhalt have the meaſure of the whole; as here 
thou ſeeſt in theſe cylinders, 4 and 5. 
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From hence the capacity ar content of cylinder-like =_ 
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fell or meaſure is eſteemed and ,_— 
judged of, For the hollow or -{{// 
empty place is to be meaſured asf __ 
it were a ſolid body, | 

 Ashere the diameter of the in- 
ner Circle 6 foote:. The peri- 
phery 1815 ,, Therefore the plot 
or content of the circle 18285 Of 
which, and the heighth 10, the 
plaine is 282 5 ſor the capacity of 
the veſſell. Thus therefore ſhalt 
thou judge, as afore, how! much 
I:quour - or any thing elſe conteined, a cubicall foote may 


hold. 


13. A Cylinder is the triple of a cone equall toit in 
baſe and heighth. 10p xij. 


The demonſtration of this propofition hath much trou- 
bled the interpreters. The reaſon of a Cylinder unto a Cone, 
may more ealily be aſſumed from the reaſon of a Priſme un- 
to a Pyramis; For a Cylinder doth as much reſemble a Priſ-- 
me, as the Cone dotha Pyramis: Yea and within the ſame. 
ſides may a Priſine and a Cylinder, a Pyramis and a Cone be 
conteined: And if a Priſme and a Pyramis have a very mul- 
tangled baſe, the Priſme and Clinder,as alſo the Pyramis and 
Cone,do ſeeme to be the ſame figure. Laſtly within the ſame 
ſides, as the Cones and Cylinders,ſo the Priſma and Pyrami- 
des, from their axeletrees and diameters may: have the fimi- 
litude of their baſes, And with as great reaſon may the Geo- 
meter demand to have it granted him, Thar-the Cylinder 
is the treble of a Cone 3 As it was demanded and granted 
him, That Cylinders and Cones are alike, whoſe axletees 
are propottionall to the diameters of their baſes, 


O 


Therefore 
14. CA plaine made the baſe and third part of the 

heights the ſolidity of the cone of equall baſe & _ 

| The 
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'The heighth is thus had.” If the ſquare of the ray of the 


baſe, be taken out of 
the ſquare of the 
ſide, the ſide of the 
remainder ſhall bee 
the heighth, as is 
manifeſt by the ge 
xij. Here therefore 
the ſquare of the ray 
5,125. The ſquare 
of 13,the ſide is 16y, 

And 169 ---25, are 
144; whole ſide is 12 
for the heighth ; The 
third part of which 
1s 4, Now the circt- 
lar baſe 15785: And 


the plaine of theſe is 3142 for the ſolidity of the Cone! 


But the analogie of 


a conicall untoa Cy- 
linder ike ſurface 
doth not anſweare, 
that the Conicall 
fhould be the ſabtri- 
ple of the Cylindri- 
call, as the Cone 1s 
the ſubtriple of the 
Cylinder, 


Of two cones of 
one common bale is 


made Archimede's Rhombus, as here, whoſe geodxſy ſhall 


be cut of two cones. 


x 


And 


« Cylinders of equall heighth are as heir baſis 


Am, n p Xif. 


Sackes in which they carry corne, are for the moſt part of 


a 


-— 
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a cylinderlike forme. If an husbandman therefore ſhall lend 
unto his neighbour a facke full of corne, and the baſe of the 
ſacke be 4 foote over. And the neighbour afterward for 
that one ſacke, ſhall pay him4-ſacke fulls, every ſacke being 
as long as that was, yet but one foote over inthe diameter, 
he may be thought peradyenture to have repayed that which 


WATT 


he borrowed 1n equall meaſure, towir in heighth and baſe; 


But it ſhall be indeed farre otherwiſe : For there is a great 
difference betweene the quadrate of the foure ſeverall dia- 


meters, 1.1.1.1. thatis 4: and16, thequadrate of 4, the di- 

ameter of that ſacke by which it was lent, For Circles are 
one unto another as the quadrates of their diameters are one 
to another, by the 2 exv. Therefore he payd him but one 
fourth part of that which he borrowed ofhim, And 
16 Cyinders reciprocall in baſe and heiehth are e- 


equall, 15 p #1. 
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' Both theſeaffe&ions are in; common attributed tothe 62 
qually manifold of firſt figures. 


And 
17. 1faCylinder be cut with a plaine ſurface paral. 
lell to his oppoſite baſes, the' ſegments are, as their axes 
ane 13 fpXﬀi1]e 
As here thou ſeeſt. For the 
axes are the altitudes or heights, 
Itis likwiſe a conſeRaryfollows- 
ing upon that generall theoreme 
of tirlt figure, but ſomewhat ya- 
ryed from it. It doth anſwere 
unto the 10 EC 23, 
The unequall ſefions of a 
ſpheare we have -reſerved for | 


this place: Becauſe they are WW 
comprehended of a ſurface both WY WG 


{phearicall and conicall, as is j 
the ſefour. As alſo of a plaine and ſphearicall, as 1s the 
{e&ion : And inboth like as in a Circle, there is but a greater 


and lefler ſegment, And the ſeour, as before, is conſide- 
- red inthe center, 


18. Theſedtourofa ſpree is a ſegment of a ſpheare, 
which without is comprehended of a ſpheavicall within of 
2 conicall boundedin the center,the greater of a concave, 
the leſſer of a convex. 


 Archimides, maketh mention of ſuch kinde of SeRours, in 
his 1 booke ofthe Spheare, From hence alſo is the geodeſy 


following drawne. And here alſo isthere a certaine analo« 
gy with acircular. ſetour, 
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I9. Aplaine made of the diameter, and ſixth part of 


be greater, or leſſer ſphearicall, is tho greater or leſſer 
ector, 


AS 


=” - 
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As here of the Diameter 14, ; 
andof 73 4 and 43 (whichis 
the one ſixth part of the greater 
ſphearicall) the plaine 1s 10263 
for the ſolidity of the greater 
ſeRour, ſo of the ſame diameter 
T4, and 294 which 1s the £ part 
of 176, the lefler ſphericall, the 
plaine is 4103 for the ſolidity of 
the lefler ſeour. 
 Andfrom hence laſtly doth a- | 
riſe the ſolidity of the ſeion,by additton and ſubduRion. 
20, If the greater ſeftour be increaſed with the inter- 


wall cone, the whole ſhall be the greater ſeftion: If the 
leſſer be diminiſhed by it,, the remaine fhallbe the leſſer 


feftion. 

As heve the inner cone meaſured is {26 4. The greater 
ſeRour, by the former was1026 2. And 126 5-<-126 +; doe 
maKe 1153 %, 

&gainethe leſſer ſefour, by the next precedent, was 410 
2: Andhere the inner cone is 126 4 And therefore 410 5-»- 
I26 thatis 284 32 is the leſlerſeRtion, 


